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Purpose 
The Coptic language is valuable to a large population of 10 million people worldwide. And a 
Coptic keyboard for major platforms is long overdue. 
 
Several non-standard keyboards have been designed independently, and the discrepancies 
between the layouts are causing confusion. 

●​ A layout by Donald J. Mastronarde, from University of California. 
●​ A layout by Christian Askeland from University of Cambridge. 
●​ A layout by copticchurch.net. 
●​ A layout by St. Shenouda the Archimandrite Coptic Society. 

 
A Coptic keyboard is natively built in Android Gboard, but still hasn't been adopted in other 
major platforms. 

Standardization 

Availability 

 

https://ucbclassics.dreamhosters.com/djm/coptic.html
https://sites.google.com/site/askelandchristian/copticlinks?authuser=0
https://www.copticchurch.net/coptic_fonts
http://copticchurch.net/
https://drive.google.com/file/d/1G_N56nDN_Z1X8DWafFepVh9MKrx0EDyy/view
https://play.google.com/store/apps/details?id=com.google.android.inputmethod.latin&hl=en_CA&gl=US


Character Set 
Color code: 
In all the tables below, the following cell colors are to be interpreted as follows: 

●​ Green: characters that will be included in our layout. 
●​ Red: characters that are decidedly not needed. 
●​ Grey: characters that won’t be included in our keyboard, but would have been considered if we 

had space. 

Greek and Coptic Unicode Block (14 characters) 

 

  0 1 2 3 4 5 6 7 8 9 A B C D E F 

U+037x � ͱ Ͳ ͳ ʹ ͵ Ͷ ͷ   ͺ ͻ ͼ ͽ ; Ϳ 

U+038x     ΄ ΅ Ά · Έ Ή Ί  Ό  Ύ Ώ 

U+039x ΐ Α Β Γ Δ Ε Ζ Η Θ Ι Κ Λ Μ Ν Ξ Ο 

U+03Ax Π Ρ  Σ Τ Υ Φ Χ Ψ Ω Ϊ Ϋ ά έ ή ί 

U+03Bx ΰ α β γ δ ε ζ η θ ι κ λ μ ν ξ ο 

U+03Cx π ρ ς σ τ υ φ χ ψ ω ϊ ϋ ό ύ ώ Ϗ 

U+03Dx ϐ ϑ ϒ ϓ ϔ ϕ ϖ ϗ Ϙ ϙ Ϛ ϛ Ϝ ϝ Ϟ ϟ 

U+03Ex Ϡ ϡ Ϣ ϣ Ϥ ϥ Ϧ ϧ Ϩ ϩ Ϫ ϫ Ϭ ϭ Ϯ ϯ 

U+03Fx ϰ ϱ ϲ ϳ ϴ ϵ ϶ Ϸ ϸ Ϲ Ϻ ϻ ϼ Ͻ Ͼ Ͽ 

 

https://en.wikipedia.org/wiki/%CD%B0
https://en.wikipedia.org/wiki/%CD%B0
https://en.wikipedia.org/wiki/%CD%B2
https://en.wikipedia.org/wiki/%CD%B2
https://en.wikipedia.org/wiki/%CA%B9
https://en.wikipedia.org/wiki/%CD%B5
https://en.wikipedia.org/wiki/%CD%B6
https://en.wikipedia.org/wiki/%CD%B6
https://en.wikipedia.org/wiki/%CD%BA
https://en.wikipedia.org/wiki/Lunate_sigma
https://en.wikipedia.org/wiki/Lunate_sigma
https://en.wikipedia.org/wiki/Lunate_sigma
https://en.wikipedia.org/wiki/Question_mark#Greek_question_mark
https://en.wikipedia.org/wiki/%CD%BF
https://en.wikipedia.org/wiki/%CE%84
https://en.wikipedia.org/wiki/%CE%85
https://en.wikipedia.org/wiki/%CE%86
https://en.wikipedia.org/wiki/%C2%B7
https://en.wikipedia.org/wiki/%CE%88
https://en.wikipedia.org/wiki/%CE%89
https://en.wikipedia.org/wiki/%CE%8A
https://en.wikipedia.org/wiki/%CE%8C
https://en.wikipedia.org/wiki/%CE%8E
https://en.wikipedia.org/wiki/%CE%8F
https://en.wikipedia.org/wiki/%CE%90
https://en.wikipedia.org/wiki/%CE%91
https://en.wikipedia.org/wiki/%CE%92
https://en.wikipedia.org/wiki/%CE%93
https://en.wikipedia.org/wiki/%CE%94
https://en.wikipedia.org/wiki/%CE%95
https://en.wikipedia.org/wiki/%CE%96
https://en.wikipedia.org/wiki/%CE%97
https://en.wikipedia.org/wiki/%CE%98
https://en.wikipedia.org/wiki/%CE%99
https://en.wikipedia.org/wiki/%CE%9A
https://en.wikipedia.org/wiki/%CE%9B
https://en.wikipedia.org/wiki/%CE%9C
https://en.wikipedia.org/wiki/%CE%9D
https://en.wikipedia.org/wiki/%CE%9E
https://en.wikipedia.org/wiki/%CE%9F
https://en.wikipedia.org/wiki/Pi_(letter)
https://en.wikipedia.org/wiki/%CE%A1
https://en.wikipedia.org/wiki/%CE%A3
https://en.wikipedia.org/wiki/%CE%A4
https://en.wikipedia.org/wiki/%CE%A5
https://en.wikipedia.org/wiki/%CE%A6
https://en.wikipedia.org/wiki/%CE%A7
https://en.wikipedia.org/wiki/%CE%A8
https://en.wikipedia.org/wiki/%CE%A9
https://en.wikipedia.org/wiki/%CE%AA
https://en.wikipedia.org/wiki/%CE%AB
https://en.wikipedia.org/wiki/%CE%86
https://en.wikipedia.org/wiki/%CE%88
https://en.wikipedia.org/wiki/%CE%89
https://en.wikipedia.org/wiki/%CE%8A
https://en.wikipedia.org/wiki/%CE%B0
https://en.wikipedia.org/wiki/%CE%91
https://en.wikipedia.org/wiki/%CE%92
https://en.wikipedia.org/wiki/%CE%93
https://en.wikipedia.org/wiki/%CE%94
https://en.wikipedia.org/wiki/%CE%95
https://en.wikipedia.org/wiki/%CE%96
https://en.wikipedia.org/wiki/%CE%97
https://en.wikipedia.org/wiki/%CE%98
https://en.wikipedia.org/wiki/%CE%99
https://en.wikipedia.org/wiki/%CE%9A
https://en.wikipedia.org/wiki/%CE%9B
https://en.wikipedia.org/wiki/%CE%9C
https://en.wikipedia.org/wiki/%CE%9D
https://en.wikipedia.org/wiki/%CE%9E
https://en.wikipedia.org/wiki/%CE%9F
https://en.wikipedia.org/wiki/Pi_(letter)
https://en.wikipedia.org/wiki/%CE%A1
https://en.wikipedia.org/wiki/%CE%A3
https://en.wikipedia.org/wiki/%CE%A3
https://en.wikipedia.org/wiki/%CE%A4
https://en.wikipedia.org/wiki/%CE%A5
https://en.wikipedia.org/wiki/%CE%A6
https://en.wikipedia.org/wiki/%CE%A7
https://en.wikipedia.org/wiki/%CE%A8
https://en.wikipedia.org/wiki/%CE%A9
https://en.wikipedia.org/wiki/%CE%AA
https://en.wikipedia.org/wiki/%CE%AB
https://en.wikipedia.org/wiki/%CE%8C
https://en.wikipedia.org/wiki/%CE%8E
https://en.wikipedia.org/wiki/%CE%8F
https://en.wikipedia.org/wiki/%CF%8F
https://en.wikipedia.org/wiki/%CE%92
https://en.wikipedia.org/wiki/%CE%98
https://en.wikipedia.org/wiki/%CF%92
https://en.wikipedia.org/wiki/%CF%93
https://en.wikipedia.org/wiki/%CF%94
https://en.wikipedia.org/wiki/%CE%A6
https://en.wikipedia.org/wiki/Pi_(letter)
https://en.wikipedia.org/wiki/Kai_(conjunction)
https://en.wikipedia.org/wiki/%CF%98
https://en.wikipedia.org/wiki/%CF%98
https://en.wikipedia.org/wiki/%CF%9A
https://en.wikipedia.org/wiki/%CF%9A
https://en.wikipedia.org/wiki/%CF%9C
https://en.wikipedia.org/wiki/%CF%9C
https://en.wikipedia.org/wiki/%CF%9E
https://en.wikipedia.org/wiki/%CF%9E
https://en.wikipedia.org/wiki/%CF%A0
https://en.wikipedia.org/wiki/%CF%A0
https://en.wikipedia.org/wiki/%CF%A2
https://en.wikipedia.org/wiki/%CF%A2
https://en.wikipedia.org/wiki/%CF%A4
https://en.wikipedia.org/wiki/%CF%A4
https://en.wikipedia.org/wiki/%CF%A6
https://en.wikipedia.org/wiki/%CF%A6
https://en.wikipedia.org/wiki/%CF%A8
https://en.wikipedia.org/wiki/%CF%A8
https://en.wikipedia.org/wiki/%CF%AA
https://en.wikipedia.org/wiki/%CF%AA
https://en.wikipedia.org/wiki/%CF%AC
https://en.wikipedia.org/wiki/%CF%AC
https://en.wikipedia.org/wiki/%CF%AE
https://en.wikipedia.org/wiki/%CF%AE
https://en.wikipedia.org/wiki/%CE%9A
https://en.wikipedia.org/wiki/%CE%A1
https://en.wikipedia.org/wiki/%CE%A3
https://en.wikipedia.org/wiki/%CF%B3
https://en.wikipedia.org/wiki/%CF%B4
https://en.wikipedia.org/wiki/%CE%95
https://en.wikipedia.org/wiki/%CF%B6
https://en.wikipedia.org/wiki/%CF%B7
https://en.wikipedia.org/wiki/%CF%B7
https://en.wikipedia.org/wiki/%CF%B9
https://en.wikipedia.org/wiki/%CF%BA
https://en.wikipedia.org/wiki/%CF%BA
https://en.wikipedia.org/wiki/%CF%BC
https://en.wikipedia.org/wiki/%CF%BD
https://en.wikipedia.org/wiki/%CF%BE
https://en.wikipedia.org/wiki/%CF%BF


Coptic Unicode Block (123 characters) 

The entirety of the Coptic unicode block should be included. 
 

  0 1 2 3 4 5 6 7 8 9 A B C D E F 

U+2C8x Ⲁ ⲁ Ⲃ ⲃ Ⲅ ⲅ Ⲇ ⲇ Ⲉ ⲉ Ⲋ ⲋ Ⲍ ⲍ Ⲏ ⲏ 

U+2C9x Ⲑ ⲑ Ⲓ ⲓ Ⲕ ⲕ Ⲗ ⲗ Ⲙ ⲙ Ⲛ ⲛ Ⲝ ⲝ Ⲟ ⲟ 

U+2CAx Ⲡ ⲡ Ⲣ ⲣ Ⲥ ⲥ Ⲧ ⲧ Ⲩ ⲩ Ⲫ ⲫ Ⲭ ⲭ Ⲯ ⲯ 

U+2CBx Ⲱ ⲱ Ⲳ ⲳ Ⲵ ⲵ Ⲷ ⲷ Ⲹ ⲹ Ⲻ ⲻ Ⲽ ⲽ Ⲿ ⲿ 

U+2CCx Ⳁ ⳁ Ⳃ ⳃ Ⳅ ⳅ Ⳇ ⳇ Ⳉ ⳉ Ⳋ ⳋ Ⳍ ⳍ Ⳏ ⳏ 

U+2CDx Ⳑ ⳑ Ⳓ ⳓ Ⳕ ⳕ Ⳗ ⳗ Ⳙ ⳙ Ⳛ ⳛ Ⳝ ⳝ Ⳟ ⳟ 

U+2CEx Ⳡ ⳡ Ⳣ ⳣ ⳤ ⳥ ⳦ ⳧ ⳨ ⳩ ⳪ Ⳬ ⳬ Ⳮ ⳮ  ⳯

U+2CFx  ⳰  ⳱ Ⳳ ⳳ      ⳹ ⳺ ⳻ ⳼ ⳽ ⳾ ⳿ 

 

Epact Numbers (1 character out of 28) 

From the Epact Numbers, at least the Thousand Mark should be included. 
 

  0 1 2 3 4 5 6 7 8 9 A B C D E F 

U+102Ex 𐋠 𐋡 𐋢 𐋣 𐋤 𐋥 𐋦 𐋧 𐋨 𐋩 𐋪 𐋫 𐋬 𐋭 𐋮 𐋯 



U+102Fx 𐋰 𐋱 𐋲 𐋳 𐋴 𐋵 𐋶 𐋷 𐋸 𐋹 𐋺 𐋻     

Layman Characters (27 + 12 = 39 / 42) 

The Layman Characters are non-alphabetical characters on the Latin keyboard, which generally belong to 
the following categories: 

●​ Punctuation Marks 
●​ Digits and Mathematical symbols 

 

Main Keys Number row (Normal) Number row (Shift) 

; ` ~ 

: 1 ! 

‘ 2 @ 

“ 3 # 

, 4 $ 

. 5 % 

/ 6 ^ 

? 7 & 

[ 8 * 

] 9 ( 

{ 0 ) 

} - _ 

< = + 

> \ | 

 

Researcher Characters 

Currently, we have space for 47 * 4 - [14 (demotic) + 50 (greek) + 61(block remainder except Nubian) + 
12 (Latin keyboard) + 1 (epact thousand mark) + 27 (Latin keyboard)] = 23 characters. 
These include: 



●​ Non-combining diacritics that are using by researchers on digitizing Coptic 

Marek Z Jeziorek 老马 <marekj@google.com> 

The closest to the standard is Unicode's documentation (or at least that's what Noto is using). Coptic is not 
defined in the Unicode in a single chapter and IMHO definition might be incomplete. 

●​ Coptic characters and diacritics need to be searched for at 

https://www.unicode.org/Public/13.0.0/charts/CodeCharts.pdf .  
●​ Description (IMHO might be incomplete) is at 

https://www.unicode.org/versions/Unicode13.0.0/UnicodeStandard-13.0.pdf (see page 308 
chapter 7.3 Coptic; also page 835 ) 

 
However, implementers of Coptic ought to also research other documentation. For example here are the 
submissions to the Unicode ad-hoc group (the team that reviews the scripts and passes them onto UTC for 
approvals). These submissions might have more info than the Unicode's official doc: 

●​ https://www.unicode.org/L2/L2010/10421r-coptic-numbers-name-change.pdf 

●​ https://www.unicode.org/L2/L2010/10348-n3912-coptic-adds.pdf 
●​ https://www.unicode.org/L2/L2011/11062r-coptic-epact.pdf 
●​ https://www.unicode.org/L2/L2004/04130-n2744-coptic.pdf 

Support Abbreviations 

●​ CA: Christian Askeland 
●​ CUI: Coptic Unicode Input 
●​ ..D: ??? 
●​ MR: Mina Makar 
●​ ML: Mina Mikhail 
●​ GG: Google Gboard 
●​ MJ: Marek Z Jeziorek 
●​ WS: Wikipedia Snapshot 
●​ WJ: Wazu Japan 
●​ NA: New Athena Unicode Coptic Font 
●​ AN: Antinoou Font 

Combining Characters 

This list contains diacritics that are used in various Coptic dialects. 

Character (selected ones are highlighted in 
green) 

C
A 

C
UI 

..
D 

M
R 

M
L 

G
G 

M
J 

W
S 

W
J 

N
A 

A
N 

'COMBINING GRAVE ACCENT' (U+0300) Ⲁ ̀  ✅ ✅ ✅ ✅ ✅ ✅   ✅ ✅ 

mailto:marekj@google.com
https://www.unicode.org/Public/13.0.0/charts/CodeCharts.pdf
https://www.unicode.org/versions/Unicode13.0.0/UnicodeStandard-13.0.pdf
https://www.unicode.org/L2/L2010/10421r-coptic-numbers-name-change.pdf
https://www.unicode.org/L2/L2010/10348-n3912-coptic-adds.pdf
https://www.unicode.org/L2/L2011/11062r-coptic-epact.pdf
https://www.unicode.org/L2/L2004/04130-n2744-coptic.pdf
https://www.fileformat.info/info/unicode/char/0300/index.htm


'COMBINING ACUTE ACCENT' (U+0301) Ⲁ ́  ✅ ✅ ✅ ✅ ✅ ✅   ✅ ✅ 

'COMBINING CIRCUMFLEX ACCENT' 
(U+0302) Ⲁ ̂ ✅ ✅ ✅  ✅ ✅ ✅   ✅ ✅ 

'COMBINING MACRON' (U+0304) Ⲁ ̄ ✅   ✅  ✅ ✅   ✅ ✅ 

'COMBINING OVERLINE' (U+0305) ⲁ ̅ ✅ ✅ ✅ ✅ ✅ ✅ ✅   ✅ ✅ 

'COMBINING DOT ABOVE' (U+0307) Ⲁ ̇  ✅ ✅ ✅ ✅ ✅ ✅   ✅ ✅ 

'COMBINING DIAERESIS' (U+0308) Ⲁ ̈ ✅ ✅ ✅ ✅ ✅ ✅ ✅   ✅ ✅ 

'COMBINING DOUBLE ACUTE ACCENT' 
(U+030B) Ⲁ ̋  ✅        ✅  

 'COMBINING CARON' (U+030C) Ⲁ ̌  ✅        ✅ ✅ 

'COMBINING INVERTED BREVE' (U+0311) Ⲁ ̑   ✅  ✅ ✅ ✅   ✅  

'COMBINING DOT BELOW' (U+0323) Ⲁ ̣ ✅ ✅ ✅ ✅ ✅ ✅ ✅   ✅ ✅ 

'COMBINING VERTICAL LINE BELOW' 
(U+0329) Ⲁ ̩  ✅        ✅  

'COMBINING DOUBLE OVERLINE' (U+033F) Ⲁ ̿    ✅  ✅ ✅   ✅ ✅ 

'COMBINING DOT ABOVE RIGHT' (U+0358) Ⲁ ͘             

'COMBINING DOUBLE MACRON' (U+035E) Ⲁ ͞ⲁ  ✅ ✅  ✅  ✅   ✅  

'COMBINING DOUBLE INVERTED BREVE' 
(U+0361) Ⲁ ͡Ⲁ   ✅   ✅ ✅   ✅  

'COMBINING DOUBLE CIRCUMFLEX ABOVE' 
(U+1DCD) 

Ⲁ�
Ⲁ ✅          ✅ 

'COMBINING DOT ABOVE LEFT' (U+1DF8) Ⲁ᷸            

'COMBINING MACRON LEFT HALF' (U+FE24) Ⲁ︤ ✅   ✅  ✅ ✔️    ✅ 

'COMBINING MACRON RIGHT HALF' 
(U+FE25) Ⲁ︥ ✅   ✅  ✅ ✔️    ✅ 

'COMBINING CONJOINING MACRON' 
(U+FE26) Ⲁ︦    ✅  ✅ ✔️    ✅ 

 

https://www.fileformat.info/info/unicode/char/0301/index.htm
https://www.fileformat.info/info/unicode/char/0302/index.htm
https://www.fileformat.info/info/unicode/char/0302/index.htm
https://www.fileformat.info/info/unicode/char/304/index.htm
https://www.fileformat.info/info/unicode/char/0305/index.htm
https://www.fileformat.info/info/unicode/char/0307/index.htm
https://www.fileformat.info/info/unicode/char/0308/index.htm
https://www.fileformat.info/info/unicode/char/030b/index.htm
https://www.fileformat.info/info/unicode/char/030b/index.htm
https://www.fileformat.info/info/unicode/char/030c/index.htm
https://www.fileformat.info/info/unicode/char/0311/index.htm
https://www.fileformat.info/info/unicode/char/0323/index.htm
https://www.fileformat.info/info/unicode/char/0329/index.htm
https://www.fileformat.info/info/unicode/char/0329/index.htm
https://www.fileformat.info/info/unicode/char/033f/index.htm
https://www.fileformat.info/info/unicode/char/0358/index.htm
https://www.fileformat.info/info/unicode/char/035e/index.htm
https://www.fileformat.info/info/unicode/char/0361/index.htm
https://www.fileformat.info/info/unicode/char/0361/index.htm
https://www.fileformat.info/info/unicode/char/1dcd/index.htm
https://www.fileformat.info/info/unicode/char/1dcd/index.htm
https://www.fileformat.info/info/unicode/char/1df8/index.htm
https://www.fileformat.info/info/unicode/char/fe24/index.htm
https://www.fileformat.info/info/unicode/char/fe25/index.htm
https://www.fileformat.info/info/unicode/char/fe25/index.htm
https://www.fileformat.info/info/unicode/char/fe26/index.htm
https://www.fileformat.info/info/unicode/char/fe26/index.htm


Non-combining Characters 

This list contains punctuation marks that are used in various Coptic dialects. It also includes characters 
that are used by researchers for digitizing Coptic manuscripts. 

Character (selected ones are highlighted in green) CA CUI ..D MR ML GG MJ 

'SECTION SIGN' (U+00A7) § ✅ ✅      

'PLUS-MINUS SIGN' (U+00B1) ± ✅ ✅      

'MIDDLE DOT' (U+00B7) · ✅ ✅ ✅  ✅ ✅  

'MULTIPLICATION SIGN' (U+00D7) ×  ✅      

'GREEK SMALL LETTER ARCHAIC KOPPA' 
(U+03D9) ϙ  ✅      

'FIGURE DASH' (U+2012) ‒  ✅      

'EN DASH' (U+2013) –  ✅ ✅ ✅    

'EM DASH' (U+2014) —  ✅ ✅   ✅  

'DOUBLE VERTICAL LINE' (U+2016) ‖  ✅      

'LEFT DOUBLE QUOTATION MARK' (U+201C) “  ✅      

'RIGHT DOUBLE QUOTATION MARK' (U+201D) ”  ✅      

'DAGGER' (U+2020) †      ✅  

'HORIZONTAL ELLIPSIS' (U+2026) …  ✅      

'PER MILLE SIGN' (U+2030) ‰  ✅      

'THREE DOT PUNCTUATION' (U+2056) ⁖      ✅  

'FOUR DOT PUNCTUATION' (U+2058) ⁘ ✅     ✅  

'FIVE DOT PUNCTUATION' (U+2059) ⁙      ✅  

'DOTTED CROSS' (U+205C) ⁜ ✅       

'TRICOLON' (U+205D) ⁝ ✅       

'METRICAL BREVE' (U+23D1) ⏑  ✅      

'MATHEMATICAL LEFT WHITE SQUARE 
BRACKET' (U+27E6) ⟦  ✅      

'MATHEMATICAL RIGHT WHITE SQUARE 
BRACKET' (U+27E7) ⟧  ✅      

 'DOUBLE OBLIQUE HYPHEN' (U+2E17) ⸗ ✅ ✅ ✅ ✅ ✅ ✅  

https://www.fileformat.info/info/unicode/char/00a7/index.htm
https://www.fileformat.info/info/unicode/char/00b1/index.htm
https://www.fileformat.info/info/unicode/char/00B7/index.htm
https://www.fileformat.info/info/unicode/char/00d7/index.htm
https://www.fileformat.info/info/unicode/char/03d9/index.htm
https://www.fileformat.info/info/unicode/char/03d9/index.htm
https://www.fileformat.info/info/unicode/char/2012/index.htm
https://www.fileformat.info/info/unicode/char/2013/index.htm
https://www.fileformat.info/info/unicode/char/2014/index.htm
https://www.fileformat.info/info/unicode/char/2016/index.htm
https://www.fileformat.info/info/unicode/char/201c/index.htm
https://www.fileformat.info/info/unicode/char/201d/index.htm
https://www.fileformat.info/info/unicode/char/2020/index.htm
https://www.fileformat.info/info/unicode/char/2026/index.htm
https://www.fileformat.info/info/unicode/char/2030/index.htm
https://www.fileformat.info/info/unicode/char/2056/index.htm
https://www.fileformat.info/info/unicode/char/2058/index.htm
https://www.fileformat.info/info/unicode/char/2059/index.htm
https://www.fileformat.info/info/unicode/char/205c/index.htm
https://www.fileformat.info/info/unicode/char/205d/index.htm
https://www.fileformat.info/info/unicode/char/23d1/index.htm
https://www.fileformat.info/info/unicode/char/27e6/index.htm
https://www.fileformat.info/info/unicode/char/27e6/index.htm
https://www.fileformat.info/info/unicode/char/27e7/index.htm
https://www.fileformat.info/info/unicode/char/27e7/index.htm
https://www.fileformat.info/info/unicode/char/2E17/index.htm


 'RAISED DOT' (U+2E33) ⸳      ✅  

 'RAISED COMMA' (U+2E34) ⸴      ✅  
 
 
 

 

https://www.fileformat.info/info/unicode/char/2E33/index.htm
https://www.fileformat.info/info/unicode/char/2E34/index.htm


Character Set Reasoning 
Punctuation marks and digits are extremely important. Those weren’t compromised. It was also preferred 
to include all the mathematical symbols. 

 



Romanization 
See Library of Congress. 
 

Coptic Letter Romanization Placement 

Ⲁ A A 

Ⲃ B B 

Ⲅ G G 

Ⲇ D D 

Ⲉ E E 

Ⲍ Z Z 

Ⲏ Ē Y 

Ⲑ TH , 

Ⲓ I I 

Ⲕ K K 

Ⲗ L L 

Ⲙ M M 

Ⲛ N N 

Ⲝ X [ 

Ⲟ O O 

Ⲡ P P 

Ⲣ R R 

Ⲥ S S 

Ⲧ T T 

Ⲩ U U 

Ⲫ PH V 

Ⲭ CH Q 

Ⲯ PS ] 

Ⲱ Ō W 

Ϣ Š / 

https://www.loc.gov/catdir/cpso/romanization/coptic.pdf


Ϥ F F 

Ϧ Ḥ X 

Ϩ H H 

Ϫ Č  J 

Ϭ Ky C 

Ϯ TI . 

 
 



Layout Placement Criteria 

Intuitiveness for Laymen 

Prioritization 

 

Category Coun
t 

Source List Purpose 

Bohairic & Sahidic 
Alphabet 

32 x 2 Coptic and 
Greek Unicode 

ⲀⲂⲄⲆⲈⲊⲌⲎⲐⲒⲔⲖⲘⲚⲜⲞⲠⲢ
ⲤⲦⲨⲪⲬⲮⲰϢϤϦϨϪϬϮ 

Coptic Alphabet 

Bohairic diacritics 2 Other Ⲁ̀Ⲁ̅ Bohairic Diacritics 

Punctuation Marks #1 2 Latin Keyboard ,. Modernization 

Punctuation Marks #2 15 Latin Keyboard ;:’”/?-=!%*()_+ Modernization 

Modern Digits 10 Latin Keyboard 0123456789 Modernization 

Punctuation Marks #3 12 Latin Keyboard []{}<>~#$^&| Modernization 

Coptic Abbreviations 7 Coptic Unicode ⳤ⳥⳦⳧⳨⳩⳪ Legacy Monograms 

Coptic Non-Epact 
Digits 

1 x 2 Coptic Unicode Ⳁ Legacy Numerals 

Epact Thousand Mark 1 Epact Unicode Ⲁ𐋠 Legacy Numerals 

Double Overline 1 Other Ⲁ̿ Legacy Numerals 

Fraction One Half 1 Coptic Unicode ⳽ Legacy Numerals 

Akhmimic Letters 1 x 2 Coptic Unicode Ⳉ Akhmimic 

Old Bohairic Letters 1 x 2 Coptic Unicode Ⳳ Bohairic 

Modern Coptic 
Diacritics 

13 Other Ⲁ́Ⲁ̂Ⲁ̄Ⲁ̇Ⲁ̈Ⲁ̑Ⲁ̣Ⲁ̿Ⲁ͞ⲁⲀ͡ⲀⲀ︤Ⲁ︥Ⲁ︦ Major dialects 

Modern Coptic 
Researcher symbols 

8 Other §±·–—†⁘⸗ Research 



Ancient Coptic 
Punctuation Marks 

2 Coptic Unicode ⳿⳾ Research 

Ancient Coptic 
Diacritics 

3 Coptic Unicode Ⲁ⳯Ⲁ⳱Ⲁ⳰ Research 

Old Coptic Letters 11 x 2 Coptic Unicode ⲴⲾⳄⳆⳌⳎⳒⳔⳖⳘⳚ Research 

Dialect-P Letters 4 x 2 Coptic Unicode ⲲⲸⲺⳊ Research 

Peculiar Letters 2 x 2 Coptic Unicode ⳂⳐ Research 

Cryptogrammic Letters 4 x 2 Coptic Unicode ⲶⲼⳫⳭ Research 

Old Nubian Letters 4 x 2 Coptic Unicode ⳜⳞⳠⳢ Research 

Old Nubian 
Punctuation Marks 

2 x 2 Coptic Unicode ⳹⳺⳻⳼ Research 

Resemblance to the Latin QWERTY layout 

 

Typing Speed in Bohairic 

This only applies to the placement of the 32 letters of the Coptic Bohairic alphabet. 

Minimizing distance 

The more frequent letters should be placed on the home row. 

Minimizing same-finger collisions 

For example, the German keyboard layout resembles the standard Latin layout, with the exception that Y 
and Z are swapped because the combinations “TZ” and “ZU” are frequent in German, so it was desirable 
for Z to be assigned to a different hand, other than that of T and U. This decision was also made because Z 
is far more common in German than Y, with a frequency of 1.13% for Z in comparison to 0.04% for Y. 

 

https://en.wikipedia.org/wiki/German_keyboard_layout


Layout 

 

Combining vs. Dead Keys 

It has been decided not to use a dead key. 

Layout Reasoning 

Bohairic Alphabet 

Decisions 
●​ Placing the ϫⲓⲛⲕⲓⲙ was placed on the home row. This way, other fingers can move to letters while 

the right pinky anchors the right hand by staying on the home row. Once the other finger has 
typed a letter, the pinky can hit the ϫⲓⲛⲕⲓⲙ while the rest of the hand restores its position. 

●​ Diacritics are in the normal-state layer, while punctuation marks are in the Shift layer. 
○​ It’s possible for diacritics to occur on two consecutive letters, while this isn’t possible for 

punctuation marks. 
○​ Diacritics are typically more frequent. 
○​ Only diacritics are written mid-word. 

●​ Outlying ⲝ and ⲯ, to reduce the load on the right pinky. 
●​ Assigning ϧ (rather than ⲝ) to the key of the Latin letter X. The key is more accessible, so it would 

have been a waste to assign it to the uncommon ⲝ not the common ϧ. 
●​ Assigning ϧ to the same finger as ⲱ and ⲭ to the same finger as ⲁ (instead of the other way 

around), because the collisions  ϧⲱ and ⲭⲁ are less common than the collisions ϧⲁ and ⲭⲱ. It was 
also done because the voice of ⲭ is more similar to that of Q. 

●​ Assigning ϣ to the same finger as ⲡ and ϫⲓⲛⲕⲓⲙ, to avoid the collisions ϣⲱ, ϣⲟ, and ϣⲓ. 
●​ Assigning ⲑ to the same finger as ⲓ  and ⲕ, to avoid the collisions ⲑ̀ and ⲑⲟ. 
●​ Placing Ⲋ on the number row. 

https://en.wikipedia.org/wiki/Dead_key


Character Set Tables 

Coptic unicode block 

Letters (28 x 2) -> main keys + two peripheral number row keys? 

 

Dialect / Language 
/ Function 

Name Capital Small Similar 
Function 

Similar 
Shape 

Desktop 
Position 

Cell Phone 
Position 

Dialect-P Alef Ⲳ ⲳ Ⲁ   Ⲁ 

Old Coptic Ain Ⲵ ⲵ Ⲉ   Ⲉ 

Cryptogrammic Eie Ⲷ ⲷ Ⲏ   Ⲏ 

Dialect-P Kapa Ⲹ ⲹ Ⲕ Ⲍ  Ⲕ 

Dialect-P Ni Ⲻ Ⲻ Ⲛ Ⲁ̅  Ⲛ 

Cryptogrammic Ni Ⲽ ⲽ Ⲛ   Ⲛ 

Old Coptic Oou Ⲿ ⲿ Ⲟ   Ⲟ 

Numeric Sampi Ⳁ ⳁ Ϣ Ⲣ Ϣ Ϣ 

Crossed Shei Ⳃ ⳃ Ϣ   Ϣ 

Old Coptic Shei Ⳅ ⳅ Ϣ, Ϭ   Ϣ 

Old Coptic Esh Ⳇ ⳇ Ϣ, Ϭ   Ϣ 

Akhmimic Khei Ⳉ ⳉ Ϩ, Ϧ  Ϩ Ϩ 

Dialect-P Hori Ⳋ ⳋ Ϩ   Ϩ 

Old Coptic Hori Ⳍ ⳍ Ϩ   Ϩ 

Old Coptic Ha Ⳏ ⳏ Ϩ Ⲣ  Ϩ 

L-Shaped Ha Ⳑ ⳑ Ϩ Ⲗ  Ϩ 



Old Coptic Hei Ⳓ ⳓ Ϩ   Ϩ 

Old Coptic Hat Ⳕ ⳕ Ⲁ   Ⲁ 

Old Coptic Gangi
a 

Ⳗ ⳗ Ϫ   Ϫ 

Old Coptic Dja Ⳙ ⳙ Ⲇ, Ϫ   Ϫ 

Old Coptic Shima Ⳛ ⳛ Ϣ, Ϭ Ⲇ  Ϭ 

Old Nubian Shima Ⳝ ⳝ Ϣ, Ϭ   Ϭ 

Old Nubian Ngi Ⳟ ⳟ Ⲛ, Ϫ, Ⲅ   Ⲛ 

Old Nubian Nyi Ⳡ ⳡ Ⲛ Ⲫ  Ⲛ 

Old Nubian Wau Ⳣ ⳣ Ⲟ, Ⲩ, Ⲱ Ϧ  Ⲩ 

Cryptogrammic Shei Ⳬ ⳬ Ϣ, Ϭ   Ϭ 

Cryptogrammic Gangi
a 

Ⳮ ⳮ Ϫ   Ϫ 

Bohairic Khei Ⳳ ⳳ Ϧ  Ϧ Ϧ 

 

Abbreviations 

 

Character Desktop & Cell 
Phone Position 

ⳤ Ⲕ 

⳥ Ⲙ 

⳦ Ⲡ 

⳧ Ⲥ 

⳨ Ⲧ 

⳩ Ⲭ 

⳪ Ϭ 



 

Diacritics 

 

Name Character Desktop 
Position 

Cell Phone 
Position 

'COPTIC COMBINING NI ABOVE' (U+2CEF) Ⲁ⳯  Diacritics 

'COPTIC COMBINING SPIRITUS ASPER' 
(U+2CF0) 

Ⲁ⳱  Diacritics 

'COPTIC COMBINING SPIRITUS LENIS' 
(U+2CF1) 

Ⲁ⳰  Diacritics 

'COPTIC OLD NUBIAN FULL STOP' (U+2CF9) ⳹  Punctuation 

'COPTIC OLD NUBIAN DIRECT QUESTION 
MARK' (U+2CFA) 

⳺  Punctuation 

'COPTIC OLD NUBIAN INDIRECT QUESTION 
MARK' (U+2CFB) 

⳻  Punctuation 

COPTIC OLD NUBIAN VERSE DIVIDER 
(U+2CFC) 

⳼  Punctuation 

COPTIC FRACTION ONE HALF (U+2CFD) ⳽  Punctuation 
& Symbols 

COPTIC FULL STOP (U+2CFE) ⳾  Punctuation 

COPTIC MORPHOLOGICAL DIVIDER 
(U+2CFF) 

⳿  Punctuation 

 

Epact Numbers Thousand Mark 

 

Name Character Desktop 
Position 

Cell Phone 
Position 

'COPTIC EPACT THOUSANDS MARK' 
(U+102E0) ⲁ𐋠 

 Diacritics & 
Symbols 

Diacritics and Punctuation Marks 

 

https://www.fileformat.info/info/unicode/char/2cef/index.htm
https://www.fileformat.info/info/unicode/char/2cf0/index.htm
https://www.fileformat.info/info/unicode/char/2cf0/index.htm
https://www.fileformat.info/info/unicode/char/2cf1/index.htm
https://www.fileformat.info/info/unicode/char/2cf1/index.htm
https://www.fileformat.info/info/unicode/char/2cf9/index.htm
https://www.fileformat.info/info/unicode/char/2cfa/index.htm
https://www.fileformat.info/info/unicode/char/2cfa/index.htm
https://www.fileformat.info/info/unicode/char/2cfb/index.htm
https://www.fileformat.info/info/unicode/char/2cfb/index.htm
https://www.fileformat.info/info/unicode/char/2cfc/index.htm
https://www.fileformat.info/info/unicode/char/2cfc/index.htm
https://www.fileformat.info/info/unicode/char/2cfd/index.htm
https://www.fileformat.info/info/unicode/char/2cfe/index.htm
https://www.fileformat.info/info/unicode/char/2cff/index.htm
https://www.fileformat.info/info/unicode/char/2cff/index.htm
https://www.fileformat.info/info/unicode/char/102e0/index.htm
https://www.fileformat.info/info/unicode/char/102e0/index.htm


Name Character Desktop 
Position 

Cell Phone 
Position  1

    

 
 

 

1 Distribute over diacritics and punctuation marks. 



Orthographic Normalization 

Standard Diacritics 

Ϫⲓⲛⲕⲓⲙ 

'COMBINING GRAVE ACCENT' (U+0300) 

Abbreviation Marker 

Candidates 
●​ 'COMBINING MACRON' (U+0304) 
●​ 'COMBINING OVERLINE' (U+0305) 
●​ 'COMBINING CONJOINING MACRON' (U+FE26) 

IACS recommends either U+0304 or U+0305. 
Orthographic normalization for a text in the Coptic language will typically consist of the steps below. 
Some of them might be unnecessary, and others might be introduced, depending on the use case. 

●​ Converting all jinkims to the 'COMBINING GRAVE ACCENT' (U+0300). 
●​ Converting all horizontal strokes to the 'COMBINING OVERLINE' (U+0305). 
●​ In case non-combining symbols are used, they should be moved one step to the right (if followed 

by a character), in order to account for the intended order of the combining symbols. 
●​ Changing uppercase letters to lowercase ones. 

 
 



Frequencies and Collisions Statistics 
 
N.B. This data was collected from the Bohairic version of the New Testament published by 
unbound.biola.edu. 

Letter Frequencies  2

 

Letter Number of occurrences Percentage 

Ⲉ 85285 12.73 

Ⲛ 71254 10.63 

Ⲟ 64678 9.65 

Ⲁ 52160 7.78 

Ⲓ 46372 6.92 

Ⲩ 39950 5.96 

Ⲧ 33253 4.96 

Ⲙ 32915 4.91 

Ⲥ 25218 3.76 

Ⲡ 22284 3.33 

Ⲣ 22018 3.29 

Ϩ 20634 3.08 

Ⲱ 19299 2.88 

Ⲏ 18593 2.77 

Ϥ 17219 2.57 

Ϫ 14626 2.18 

Ϣ 10565 1.58 

Ⲃ 10125 1.51 

Ⲗ 9942 1.48 

Ϯ 9189 1.37 

2 Around 53.67% of the text is written in six letters only, namely Ⲉ, Ⲛ, Ⲟ, Ⲁ, Ⲓ, and Ⲩ. 

http://unbound.biola.edu


Ⲕ 8335 1.24 

Ϧ 7745 1.16 

Ⲫ 7539 1.12 

Ⲑ 7291 1.09 

Ⲇ 4622 0.69 

Ⲭ 3050 0.46 

Ⲅ 2815 0.42 

Ϭ 2352 0.35 

Ⲍ 429 0.06 

Ⲝ 235 0.04 

Ⲯ 146 0.02 

SUM 670138 100% 

 

Heatmap  3

 
 

Letter Adjacency Statistics 

The total number of adjacent letters (called pairs in this paper) in the analyzed text of the Bohairic New 
Testament is 547,182.  4

4 “Ⲟⲩ” alone accounts for more than 7% of the total number of occurrences. This explains why Coptic 
scribes often wrote the combination as a single character, which sadly doesn’t exist in the unicode. 

3 Generated from Keyboard Heatmap | Realtime heatmap visualization of text character distribution. 

https://www.patrick-wied.at/projects/heatmap-keyboard/


To explain how the count is taken, consider the word “ⲟⲩⲟⲛ”. This contains 3 pairs, namely “ⲟⲩ”, “ⲩⲟ”, 
and “ⲟⲛ”. 
Both “ⲟⲩ” and “ⲩⲟ” are placed on the same row. The sum of the number of occurrences of both pairs is the 
collision count of the pair “ⲟ” and “ⲩ”. 
Pairs that make up at least 1% of the text are shown below. 
The full table is too long to include here, so it’s available in the appendix. 
 

Pair Frequency 
Pair 
(reversed) Frequency Sum Percentage 

Same 
finger? 

Adjacent 
fingers? 

Same 
hand? 

ⲟⲩ 31004 ⲩⲟ 7611 38615 7.06 FALSE FALSE TRUE 

ⲉⲛ 15889 ⲛⲉ 7198 23087 4.22 FALSE FALSE FALSE 

ⲧⲉ 13186 ⲉⲧ 9659 22845 4.18 FALSE TRUE TRUE 

ⲛⲁ 8927 ⲁⲛ 6224 15151 2.77 FALSE FALSE FALSE 

ⲛⲟ 7523 ⲟⲛ 4003 11526 2.11 FALSE FALSE TRUE 

ϫⲉ 7897 ⲉϫ 2072 9969 1.82 FALSE FALSE FALSE 

ⲛⲓ 6770 ⲓⲛ 2713 9483 1.73 FALSE TRUE TRUE 

ⲉⲣ 6192 ⲣⲉ 3271 9463 1.73 FALSE TRUE TRUE 

ⲡⲉ 6330 ⲉⲡ 3022 9352 1.71 FALSE FALSE FALSE 

ⲉⲙ 6643 ⲙⲉ 2565 9208 1.68 FALSE FALSE FALSE 

ⲧⲁ 5183 ⲁⲧ 2728 7911 1.45 FALSE FALSE TRUE 

ⲟⲥ 5670 ⲥⲟ 2102 7772 1.42 FALSE FALSE FALSE 

ⲟϩ 5980 ϩⲟ 1665 7645 1.4 FALSE FALSE TRUE 

ⲡⲓ 6667 ⲓⲡ 822 7489 1.37 FALSE FALSE TRUE 

ⲁⲓ 5256 ⲓⲁ 2069 7325 1.34 FALSE FALSE FALSE 

ⲁⲩ 5327 ⲩⲁ 1689 7016 1.28 FALSE FALSE FALSE 

ⲁϥ 6451 ϥⲁ 214 6665 1.22 FALSE FALSE TRUE 

ⲙⲟ 4973 ⲟⲙ 1273 6246 1.14 FALSE FALSE TRUE 

ⲛⲧ 5972 ⲧⲛ 38 6010 1.1 FALSE FALSE FALSE 

ⲉⲃ 4057 ⲃⲉ 1944 6001 1.1 FALSE TRUE TRUE 

ⲉϥ 4620 ϥⲉ 1254 5874 1.07 FALSE TRUE TRUE 

ⲁⲣ 3961 ⲣⲁ 1863 5824 1.06 FALSE FALSE TRUE 

ⲧⲟ 3932 ⲟⲧ 1614 5546 1.01 FALSE FALSE FALSE 

SUM 178410  67613 246023 44.97% 0% 
9.81% / 
44.97% 

26.62% / 
44.97% 

 



Same Finger Collisions 

Pairs made of the same letter, such as “ⲙⲙ”, aren’t treated as collisions in our calculations. 
In the analyzed texts, 7.14% of the time, a consecutive pair of letters will be written with the same finger. 
 
 

Pair Frequency Pair (reversed) Frequency Sum Percentage 

ⲟⲗ 4099 ⲗⲟ 1030 5129 0.94 

ⲛⲏ 2523 ⲏⲛ 1028 3551 0.65 

ⲇⲉ 3345 ⲉⲇ 91 3436 0.63 

ⲛϫ 2488 ϫⲛ 0 2488 0.45 

ⲩⲛ 2460 ⲛⲩ 5 2465 0.45 

ⲥⲱ 1700 ⲱⲥ 673 2373 0.43 

ⲛϩ 2044 ϩⲛ 168 2212 0.4 

ⲙⲏ 1765 ⲏⲙ 239 2004 0.37 

ⲩⲙ 1752 ⲙⲩ 32 1784 0.33 

ⲓⲕ 1081 ⲕⲓ 548 1629 0.3 

ⲧϥ 1033 ϥⲧ 466 1499 0.27 

ϩⲏ 1097 ⲏϩ 1 1098 0.2 

ⲫⲣ 903 ⲣⲫ 195 1098 0.2 

ⲩϫ 947 ϫⲩ 0 947 0.17 

ⲩϩ 767 ϩⲩ 109 876 0.16 

ⲭⲁ 547 ⲁⲭ 100 647 0.12 

ⲛⲙ 465 ⲙⲛ 171 636 0.12 

ⲡϣ 585 ϣⲡ 5 590 0.11 

ⲧⲣ 386 ⲣⲧ 181 567 0.1 

ⲟϯ 303 ϯⲟ 189 492 0.09 

ϩⲙ 338 ⲙϩ 135 473 0.09 

ⲣϥ 246 ϥⲣ 214 460 0.08 

ⲥϧ 306 ϧⲥ 1 307 0.06 

ⲓⲑ 257 ⲑⲓ 48 305 0.06 

ⲧⲫ 257 ⲫⲧ 1 258 0.05 

ⲁⲍ 162 ⲍⲁ 73 235 0.04 

ϧⲱ 164 ⲱϧ 39 203 0.04 



ⲩⲏ 191 ⲏⲩ 0 191 0.03 

ⲃⲣ 105 ⲣⲃ 63 168 0.03 

ⲃⲧ 121 ⲧⲃ 13 134 0.02 

ⲉϭ 98 ϭⲉ 29 127 0.02 

ⲅⲣ 72 ⲣⲅ 55 127 0.02 

ϫⲏ 80 ⲏϫ 46 126 0.02 

ⲙϫ 108 ϫⲙ 0 108 0.02 

ϫϩ 90 ϩϫ 1 91 0.02 

ϥⲫ 89 ⲫϥ 0 89 0.02 

ϥⲃ 59 ⲃϥ 3 62 0.01 

SUM     7.14% 

 

Ϫⲓⲛⲕⲓⲙ Collisions 

It wasn’t possible to programmatically count the number of collisions of ϫⲓⲛⲕⲓⲙ’s. However, the following 
letters are notably often used with a ϫⲓⲛⲕⲓⲙ. The only collision is that of ⲡ. 

●​ Markers 
○​ Ⲙ 
○​ Ⲛ 

●​ Vowels 
○​ Ⲉ 
○​ Ⲓ 
○​ Ⲁ 
○​ Ⲱ 

●​ Definite articles 
○​ Ⲑ 
○​ Ⲧ 
○​ Ⲡ 
○​ Ⲫ 

●​ Present tense markers 
○​ Ⲥ 
○​ Ϥ 
○​ Ⲕ 
○​ Ⲭ 

Adjacent Finger Collisions 

In 19.43% of the time, a letter pair will be written by adjacent (but not identical) fingers, due to the following pairs. 
 



Pair Frequency Pair (reversed) Frequency Sum Percentage 

ⲧⲉ 13186 ⲉⲧ 9659 22845 4.18 

ⲛⲓ 6770 ⲓⲛ 2713 9483 1.73 

ⲉⲣ 6192 ⲣⲉ 3271 9463 1.73 

ⲉⲃ 4057 ⲃⲉ 1944 6001 1.1 

ⲉϥ 4620 ϥⲉ 1254 5874 1.07 

ϧⲉ 4392 ⲉϧ 695 5087 0.93 

ⲥⲁ 2489 ⲁⲥ 2008 4497 0.82 

ϩⲓ 3391 ⲓϩ 597 3988 0.73 

ⲙⲓ 1974 ⲓⲙ 1805 3779 0.69 

ⲟⲓ 1969 ⲓⲟ 1783 3752 0.69 

ⲏⲓ 2224 ⲓⲏ 1162 3386 0.62 

ⲥⲉ 1627 ⲉⲥ 1490 3117 0.57 

ⲛⲑ 1487 ⲑⲛ 936 2423 0.44 

ϫⲓ 1507 ⲓϫ 786 2293 0.42 

ⲟⲕ 1117 ⲕⲟ 1067 2184 0.4 

ⲉⲫ 1167 ⲫⲉ 491 1658 0.3 

ⲩⲓ 1591 ⲓⲩ 0 1591 0.29 

ⲡⲟ 953 ⲟⲡ 629 1582 0.29 

ⲗⲓ 1100 ⲓⲗ 396 1496 0.27 

ϣⲟ 996 ⲟϣ 387 1383 0.25 

ⲑⲟ 1210 ⲟⲑ 164 1374 0.25 

ⲑⲏ 1251 ⲏⲑ 61 1312 0.24 

ϧⲁ 780 ⲁϧ 225 1005 0.18 

ⲑⲙ 622 ⲙⲑ 185 807 0.15 

ⲛⲕ 548 ⲕⲛ 77 625 0.11 

ⲅⲉ 414 ⲉⲅ 42 456 0.08 

ϣϯ 346 ϯϣ 76 422 0.08 

ⲭⲱ 394 ⲱⲭ 3 397 0.07 

ⲩⲕ 310 ⲕⲩ 75 385 0.07 

ϥϭ 360 ϭϥ 0 360 0.07 

ⲕⲏ 181 ⲏⲕ 123 304 0.06 

ⲙⲕ 174 ⲕⲙ 129 303 0.06 

ⲩⲑ 207 ⲑⲩ 67 274 0.05 



ⲕⲗ 207 ⲗⲕ 18 225 0.04 

ⲱⲁ 147 ⲁⲱ 62 209 0.04 

ⲓϯ 141 ϯⲓ 63 204 0.04 

ⲗⲡ 121 ⲡⲗ 74 195 0.04 

ϯⲡ 161 ⲡϯ 10 171 0.03 

ⲕϩ 139 ϩⲕ 28 167 0.03 

ⲇⲱ 75 ⲱⲇ 64 139 0.03 

ϯⲕ 89 ⲕϯ 37 126 0.02 

ⲣⲇ 64 ⲇⲣ 55 119 0.02 

ϭⲣ 87 ⲣϭ 19 106 0.02 

ⲧϭ 104 ϭⲧ 0 104 0.02 

ϭⲱ 100 ⲱϭ 0 100 0.02 

ⲥⲭ 67 ⲭⲥ 16 83 0.02 

ⲕϫ 76 ϫⲕ 2 78 0.01 

ϩⲑ 76 ⲑϩ 0 76 0.01 

ⲉⲱ 57 ⲱⲉ 9 66 0.01 

ⲥϭ 44 ϭⲥ 10 54 0.01 

ϣⲗ 27 ⲗϣ 18 45 0.01 

ⲍⲱ 37 ⲱⲍ 0 37 0.01 

SUM     19.43% 

 

Same Hand Collisions 

In around 50% of the time, an adjacent pair of letters will be written with the same hand. The list is too 
long to produce in the doc. The full statistics on letter adjacencies are available in the appendix. 

Comparison to Common Latin Layouts 

QWERTY 

QWERTY 

DVORAK 

DVORAK keyboard layout 

https://en.wikipedia.org/wiki/QWERTY
https://en.wikipedia.org/wiki/Dvorak_keyboard_layout


This compares to the following frequencies and heatmap for the English language.  5

 

Letter Percentage Letter Percentage 

E 8.17 M 9.06 

T 6.75 F 6.09 

A 1.49 P 2.76 

I 7.51 Y 6.97 

N 2.78 G 0.98 

O 1.93 W 0.15 

S 4.25 V 2.36 

R 0.1 B 0.77 

L 12.7 K 0.15 

D 5.99 X 4.03 

H 2.23 J 1.97 

C 6.33 Q 2.41 

U 2.02 Z 0.07 

 

Heatmap 

 

5 Frequencies obtained from English letter frequencies. 

http://cs.wellesley.edu/~fturbak/codman/letterfreq.html


The two heatmaps are surprisingly similar. This is because the seven most frequent letters in English are 
A, T, E, I, N, O, and S; while the seven most frequent letters in Coptic are Ⲉ, Ⲛ, Ⲟ, Ⲁ, Ⲓ, Ⲩ, and Ⲧ. Six of 
those are counterparts, and are placed on the same location on the keyboard, namely Ⲉ, E; Ⲛ, N; Ⲟ, O; Ⲁ, 
A; Ⲓ, I; and Ⲧ, T. 
The two six-letter groups of counterparts constitute ~52.67% of Coptic text, and ~28.63% of English text. 
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Appendix 

Existing Layouts 

Christian Askeland  6

State: Normal 

 
 
State: Shift 

 

6 Hany Takla: This layout is widely used in scholarly circles. It works for all dialects. 

https://sites.google.com/site/askelandchristian/copticlinks


Older Layout (deprecated) 

 
 

Coptic Unicode Input 

[download for macOS] 
 
State: Normal 
 

https://ucbclassics.dreamhosters.com/djm/coptic.html
https://drive.google.com/drive/folders/1aR_IsQQbrVr3ZA3mhFlwQCGePSPD7MSO?usp=sharing


 
 
State: Shift 
 

 
 



State: Option  7

 

 
 
State: Option + Shift 
 

 
 

7 A small capital C in the corner of the key indicates that this key is for a combining character that is to be typed 
after the character to which it is to be applied. 



State: CapsLock 

 

Common Keyboard 

State: Normal 

 
State: Shift 

 
State: Alt + Ctrl 

https://www.copticchurch.net/coptic_fonts


 
 

 



Mina Makar’s macOS Keyboard 

Mina: I do not recommend changing this layout as it is the most efficient. And everyone has been using it 
for a long time now. 
Mina: The digits are useless in Coptic. And on max you can easily change keyboards with shortcuts. So it 
doesn't take much effort. 
 
State: Normal 

 
State: Shift 

 

https://drive.google.com/file/d/1G_N56nDN_Z1X8DWafFepVh9MKrx0EDyy/view


State: Caps Lock

 
 
State: Option 

 
 
State: Option + Shift 

 
 



Suggested Repositionings 

●​ Ⲝ, Ⲭ, Ⲯ, Ϯ, Ϭ, Ⲑ 
●​ Diacritics 

 

Mina Makar’s Windows Keyboard 

 

https://drive.google.com/file/d/1tHgOQPpV6TOAipALj03kEH5plziFRnJK/view


 
 



Mina Makar’s iOS Keyboard 

Mina: I would not change the layouts I created, especially for phones. They were rigorously tested by 
several users who provided practical feedback. The layout is the final product of what was the most 
understandable and easily usable version designed with ease of typing. 
 

 

https://apps.apple.com/ca/app/coptic-keyboard-bohairic/id1510907422


Android Gboard 

 

 
 

https://play.google.com/store/apps/details?id=com.google.android.inputmethod.latin&hl=en_CA&gl=US


Greek Keyboard 

 

Russian Keyboard 

 
 

 

https://en.wikipedia.org/wiki/File:KB_Greek.svg
https://commons.wikimedia.org/wiki/File:KB_Russian.svg


Remarks about Major OS’s 

Problematic Combinations 

MacOS 

●​ Google Docs 
○​ Option + / 
○​ Option + shift + k 
○​ Option + shift + ` 

●​ Gmail 
○​ None 

●​ TextEdit 
○​ None 

●​ Pages 
○​ None 

 

Windows 

●​  

Hot Keys 

Windows 

●​ Mina Makar: You can setup hotkeys to switch between keyboards on windows. You can make 
ctr+1 go to english, ctr+2 go to coptic, ctr+3 go to arabic, … and so on. 

 



Fonts 

Diacritics 

Ideally, we want the following set of diacritics to be supported in all fonts: 

●​ 'COMBINING GRAVE ACCENT' (U+0300): Ⲁ ̀ 
●​ 'COMBINING ACUTE ACCENT' (U+0301): Ⲁ ́ 
●​ 'COMBINING CIRCUMFLEX ACCENT' (U+0302): Ⲁ ̂ 
●​ 'COMBINING MACRON' (U+0304): Ⲁ ̄ 
●​ 'COMBINING OVERLINE' (U+0305): ⲁ ̅ 
●​ 'COMBINING DOT ABOVE' (U+0307): Ⲁ ̇ 
●​ 'COMBINING DIAERESIS' (U+0308): Ⲁ ̈ 
●​ 'COMBINING INVERTED BREVE' (U+0311): Ⲁ ̑ 
●​ 'COMBINING DOT BELOW' (U+0323): Ⲁ ̣ 
●​ 'COMBINING DOUBLE OVERLINE' (U+033F): Ⲁ ̿ 
●​ 'COMBINING DOUBLE MACRON' (U+035E): Ⲁ ͞ⲁ 
●​ 'COMBINING DOUBLE INVERTED BREVE' (U+0361): Ⲁ ͡Ⲁ 
●​ 'COMBINING DOUBLE CIRCUMFLEX ABOVE' (U+1DCD): Ⲁ�Ⲁ 
●​ 'COMBINING MACRON LEFT HALF' (U+FE24): Ⲁ︤ 
●​ 'COMBINING MACRON RIGHT HALF' (U+FE25): Ⲁ︥ 
●​ 'COMBINING CONJOINING MACRON' (U+FE26): Ⲁ︦ 

Noto Sans 

There are a few open issues. It’s being actively updated. 

Antinoou 

Hany Takla: It is much superior to any unicode font that was made so far for Coptic. 

New Athena 

The following diacritics are NOT supported: 
●​ 'COMBINING DOUBLE CIRCUMFLEX ABOVE' (U+1DCD): Ⲁ�Ⲁ 
●​ 'COMBINING MACRON LEFT HALF' (U+FE24): Ⲁ︤ 
●​ 'COMBINING MACRON RIGHT HALF' (U+FE25): Ⲁ︥ 
●​ 'COMBINING CONJOINING MACRON' (U+FE26): Ⲁ︦ 

 
 

https://www.fileformat.info/info/unicode/char/0300/index.htm
https://www.fileformat.info/info/unicode/char/0301/index.htm
https://www.fileformat.info/info/unicode/char/0302/index.htm
https://www.fileformat.info/info/unicode/char/304/index.htm
https://www.fileformat.info/info/unicode/char/0305/index.htm
https://www.fileformat.info/info/unicode/char/0307/index.htm
https://www.fileformat.info/info/unicode/char/0308/index.htm
https://www.fileformat.info/info/unicode/char/0311/index.htm
https://www.fileformat.info/info/unicode/char/0323/index.htm
https://www.fileformat.info/info/unicode/char/033f/index.htm
https://www.fileformat.info/info/unicode/char/035e/index.htm
https://www.fileformat.info/info/unicode/char/0361/index.htm
https://www.fileformat.info/info/unicode/char/1dcd/index.htm
https://www.fileformat.info/info/unicode/char/fe24/index.htm
https://www.fileformat.info/info/unicode/char/fe25/index.htm
https://www.fileformat.info/info/unicode/char/fe26/index.htm
https://github.com/googlefonts/noto-fonts/issues?q=is%3Aissue+is%3Aopen+Coptic


Known Rendering Issues in Major OS’s 

Google 

Noto Sans 
Bishoy: I believe it renders everything properly. 

Cross-platform Chromium Issues (with combining diacritics) 

Android WebView Issues (with demotic characters) 

Microsoft 

Windows File System (with combining diacritics) 
Mina Makar: 
Windows doesn't render Unicode in their operating system like Apple. I would work on getting them to 
update their Unicode rendering first. 
But the keyboard works and if you have a Unicode font installed that supports all the Unicode in the 
keyboard it will render. 
Antinoou so far is the only one that can. 
I mean actually using Coptic Unicode on windows itself doesn't always render. 
Like searching or on Microsoft edge. 
The issue is that I can use Unicode throughout my Mac and to save files and everything renders. But on 
windows not everything will render. Like if I want to save my file ⲁ̣︤ in windows it will not read it but on 
mac it will. 
I am not talking about apps. I am talking about the Microsoft OS itself not handling unicode. 
The OS supports an older version of Unicode and I told them to update it but they didn't seem to care. 
Mostly because it is something that only affects a small subset of people. 
It will not show demotic characters and it will not combine the letters with certain diacritics. 
Office is separate. 
Because that depends on installed fonts. 
They have to be using a system font that supports all the unicode. 
It depends on what font they are using and if it can render all the diacritics and characters. 
Office does a good job but even the standard fonts they have like Noto Sans does not support all of them. 
It really depends on the fonts used. 
But there is also a rendering issue because I had one with FB before. 
FB on desktop would support ⲁ॓ but not on mobile. 
They would support the other jinkim ⲁ̀. They would render ϣ. 
Antinoou is the only font that was designed to handle all the unicode diacritic combinations used in all the 
dialects. 



But even without that you should be able to do it with system font. like this ⲁ̣̀︦̄︥︤̇ ॓. Look how many things I 
added lol! 

Reversing the order for diacritics 

Diacritics show on the following, rather than the preceding, letter. 
See below. The picture on the right is a screenshot of the same text from an iPhone device. 

 



 
 

Apple 

Behavior of Custom Coptic Fonts on macOS and iOS 
●​ Antinoou 

Mina Makar: If you have Antinoou font installed, type any of the letters found in the Greek unicode block. 
If I start the word with one of those letters it renders in Antinoou font. Otherwise it renders in unicode 
block font. You can do this in Chrome as well. It's an interesting phenomenon and I don't understand why 
it does that. But if you don't have the font installed you will not see what I am talking about because it 
will render it like the unicode block. I don't understand why it does this for those letters but not all. it 
would be cool if it just rendered everything as Antinoou. This is something if Apple updated, would be 
super cool. 
You can test the theory by typing in greek and seeing if it renders in Antinoou font, Since they are from 
the same block. But it doesn't lol so what's special about those seven letters. If you install Antinoou on an 
iPhone it does the same thing so I had to delete it. 
Because it looks so weird lol. 



 
●​ Noto Sans 

See the image below on the left. Words starting with a Greek-origin letter are rendered in Sans. Words 
starting with anything else are rendered regularly. 
 

 
Find, to the right, the same document opened on Android. Everything is rendered in Sans. 
 



 



Letter Pair Frequency in the Coptic New Testament 

 
 

Pair Frequency 
Pair 
(reversed) Frequency Sum Percentage 

Same 
finger? 

Adjacent 
fingers? 

Same 
hand? 

ⲟⲩ 31004 ⲩⲟ 7611 38615 7.06 FALSE FALSE TRUE 

ⲉⲛ 15889 ⲛⲉ 7198 23087 4.22 FALSE FALSE FALSE 

ⲧⲉ 13186 ⲉⲧ 9659 22845 4.18 FALSE TRUE TRUE 

ⲛⲁ 8927 ⲁⲛ 6224 15151 2.77 FALSE FALSE FALSE 

ⲛⲟ 7523 ⲟⲛ 4003 11526 2.11 FALSE FALSE TRUE 

ϫⲉ 7897 ⲉϫ 2072 9969 1.82 FALSE FALSE FALSE 

ⲛⲓ 6770 ⲓⲛ 2713 9483 1.73 FALSE TRUE TRUE 

ⲉⲣ 6192 ⲣⲉ 3271 9463 1.73 FALSE TRUE TRUE 

ⲡⲉ 6330 ⲉⲡ 3022 9352 1.71 FALSE FALSE FALSE 

ⲉⲙ 6643 ⲙⲉ 2565 9208 1.68 FALSE FALSE FALSE 

ⲧⲁ 5183 ⲁⲧ 2728 7911 1.45 FALSE FALSE TRUE 

ⲟⲥ 5670 ⲥⲟ 2102 7772 1.42 FALSE FALSE FALSE 

ⲟϩ 5980 ϩⲟ 1665 7645 1.4 FALSE FALSE TRUE 

ⲡⲓ 6667 ⲓⲡ 822 7489 1.37 FALSE FALSE TRUE 

ⲁⲓ 5256 ⲓⲁ 2069 7325 1.34 FALSE FALSE FALSE 

ⲁⲩ 5327 ⲩⲁ 1689 7016 1.28 FALSE FALSE FALSE 

ⲁϥ 6451 ϥⲁ 214 6665 1.22 FALSE FALSE TRUE 

ⲙⲟ 4973 ⲟⲙ 1273 6246 1.14 FALSE FALSE TRUE 

ⲛⲧ 5972 ⲧⲛ 38 6010 1.1 FALSE FALSE FALSE 

ⲉⲃ 4057 ⲃⲉ 1944 6001 1.1 FALSE TRUE TRUE 

ⲉϥ 4620 ϥⲉ 1254 5874 1.07 FALSE TRUE TRUE 

ⲁⲣ 3961 ⲣⲁ 1863 5824 1.06 FALSE FALSE TRUE 

ⲧⲟ 3932 ⲟⲧ 1614 5546 1.01 FALSE FALSE FALSE 

ⲙⲁ 4005 ⲁⲙ 1209 5214 0.95 FALSE FALSE FALSE 

ⲟⲗ 4099 ⲗⲟ 1030 5129 0.94 TRUE FALSE TRUE 

ϧⲉ 4392 ⲉϧ 695 5087 0.93 FALSE TRUE TRUE 

ⲓⲥ 3867 ⲥⲓ 1197 5064 0.93 FALSE FALSE FALSE 

ⲣⲟ 4014 ⲟⲣ 680 4694 0.86 FALSE FALSE FALSE 



ⲥⲁ 2489 ⲁⲥ 2008 4497 0.82 FALSE TRUE TRUE 

ϩⲁ 2455 ⲁϩ 1957 4412 0.81 FALSE FALSE FALSE 

ⲃⲟ 3850 ⲟⲃ 414 4264 0.78 FALSE FALSE FALSE 

ⲙⲙ 4182 ⲙⲙ 4182 4182 0.76 FALSE FALSE FALSE 

ⲣⲓ 2678 ⲓⲣ 1477 4155 0.76 FALSE FALSE FALSE 

ⲣⲏ 2272 ⲏⲣ 1824 4096 0.75 FALSE FALSE FALSE 

ϩⲓ 3391 ⲓϩ 597 3988 0.73 FALSE TRUE TRUE 

ⲱⲟ 3890 ⲟⲱ 0 3890 0.71 FALSE FALSE FALSE 

ⲉⲩ 2635 ⲩⲉ 1206 3841 0.7 FALSE FALSE FALSE 

ⲙⲓ 1974 ⲓⲙ 1805 3779 0.69 FALSE TRUE TRUE 

ⲱⲧ 3100 ⲧⲱ 654 3754 0.69 FALSE FALSE TRUE 

ⲟⲓ 1969 ⲓⲟ 1783 3752 0.69 FALSE TRUE TRUE 

ⲙⲡ 3653 ⲡⲙ 19 3672 0.67 FALSE FALSE TRUE 

ⲏⲧ 1815 ⲧⲏ 1745 3560 0.65 FALSE FALSE FALSE 

ⲛⲏ 2523 ⲏⲛ 1028 3551 0.65 TRUE FALSE TRUE 

ⲇⲉ 3345 ⲉⲇ 91 3436 0.63 TRUE FALSE TRUE 

ⲏⲓ 2224 ⲓⲏ 1162 3386 0.62 FALSE TRUE TRUE 

ⲱⲛ 1737 ⲛⲱ 1385 3122 0.57 FALSE FALSE FALSE 

ⲥⲉ 1627 ⲉⲥ 1490 3117 0.57 FALSE TRUE TRUE 

ⲉⲑ 2686 ⲑⲉ 372 3058 0.56 FALSE FALSE FALSE 

ⲛⲛ 3034 ⲛⲛ 3034 3034 0.55 FALSE FALSE FALSE 

ⲟϥ 2280 ϥⲟ 752 3032 0.55 FALSE FALSE FALSE 

ⲁⲗ 1841 ⲗⲁ 1156 2997 0.55 FALSE FALSE FALSE 

ⲡⲁ 2045 ⲁⲡ 917 2962 0.54 FALSE FALSE FALSE 

ⲙⲱ 1501 ⲱⲙ 1458 2959 0.54 FALSE FALSE FALSE 

ⲓⲉ 1694 ⲉⲓ 1143 2837 0.52 FALSE FALSE FALSE 

ⲉϩ 1881 ϩⲉ 838 2719 0.5 FALSE FALSE FALSE 

ⲕⲁ 1371 ⲁⲕ 1262 2633 0.48 FALSE FALSE FALSE 

ⲏⲥ 2096 ⲥⲏ 533 2629 0.48 FALSE FALSE FALSE 

ⲣⲱ 1982 ⲱⲣ 622 2604 0.48 FALSE FALSE TRUE 

ϣⲁ 1473 ⲁϣ 1031 2504 0.46 FALSE FALSE FALSE 

ⲩⲥ 2323 ⲥⲩ 166 2489 0.45 FALSE FALSE FALSE 

ⲛϫ 2488 ϫⲛ 0 2488 0.45 TRUE FALSE TRUE 

ⲛⲥ 2014 ⲥⲛ 463 2477 0.45 FALSE FALSE FALSE 



ⲩⲛ 2460 ⲛⲩ 5 2465 0.45 TRUE FALSE TRUE 

ⲛⲑ 1487 ⲑⲛ 936 2423 0.44 FALSE TRUE TRUE 

ϣⲱ 1787 ⲱϣ 632 2419 0.44 FALSE FALSE FALSE 

ⲥⲱ 1700 ⲱⲥ 673 2373 0.43 TRUE FALSE TRUE 

ϫⲓ 1507 ⲓϫ 786 2293 0.42 FALSE TRUE TRUE 

ⲛϩ 2044 ϩⲛ 168 2212 0.4 TRUE FALSE TRUE 

ⲉⲕ 1153 ⲕⲉ 1036 2189 0.4 FALSE FALSE FALSE 

ⲟⲕ 1117 ⲕⲟ 1067 2184 0.4 FALSE TRUE TRUE 

ϣⲉ 1221 ⲉϣ 885 2106 0.38 FALSE FALSE FALSE 

ϣⲓ 1061 ⲓϣ 1044 2105 0.38 FALSE FALSE TRUE 

ⲓⲧ 1632 ⲧⲓ 472 2104 0.38 FALSE FALSE FALSE 

ⲅⲁ 1359 ⲁⲅ 740 2099 0.38 FALSE FALSE TRUE 

ϫⲱ 1986 ⲱϫ 96 2082 0.38 FALSE FALSE FALSE 

ⲁϫ 1241 ϫⲁ 829 2070 0.38 FALSE FALSE FALSE 

ⲓⲱ 1148 ⲱⲓ 885 2033 0.37 FALSE FALSE FALSE 

ⲙⲏ 1765 ⲏⲙ 239 2004 0.37 TRUE FALSE TRUE 

ⲫⲏ 1915 ⲏⲫ 44 1959 0.36 FALSE FALSE FALSE 

ⲥⲧ 1118 ⲧⲥ 823 1941 0.35 FALSE FALSE TRUE 

ⲩϯ 1832 ϯⲩ 0 1832 0.33 FALSE FALSE TRUE 

ⲓⲃ 1110 ⲃⲓ 676 1786 0.33 FALSE FALSE FALSE 

ⲩⲙ 1752 ⲙⲩ 32 1784 0.33 TRUE FALSE TRUE 

ⲫⲛ 1482 ⲛⲫ 247 1729 0.32 FALSE FALSE FALSE 

ⲩⲱ 1616 ⲱⲩ 80 1696 0.31 FALSE FALSE FALSE 

ⲛⲡ 1243 ⲡⲛ 434 1677 0.31 FALSE FALSE TRUE 

ⲉⲫ 1167 ⲫⲉ 491 1658 0.3 FALSE TRUE TRUE 

ⲱⲡ 1378 ⲡⲱ 265 1643 0.3 FALSE FALSE FALSE 

ⲫⲁ 1308 ⲁⲫ 331 1639 0.3 FALSE FALSE TRUE 

ⲓⲕ 1081 ⲕⲓ 548 1629 0.3 TRUE FALSE TRUE 

ⲩⲓ 1591 ⲓⲩ 0 1591 0.29 FALSE TRUE TRUE 

ⲡⲟ 953 ⲟⲡ 629 1582 0.29 FALSE TRUE TRUE 

ⲉⲟ 1548 ⲟⲉ 5 1553 0.28 FALSE FALSE FALSE 

ϫⲟ 1192 ⲟϫ 308 1500 0.27 FALSE FALSE TRUE 

ⲧϥ 1033 ϥⲧ 466 1499 0.27 TRUE FALSE TRUE 

ⲗⲓ 1100 ⲓⲗ 396 1496 0.27 FALSE TRUE TRUE 



ϩⲱ 1454 ⲱϩ 29 1483 0.27 FALSE FALSE FALSE 

ⲁⲃ 867 ⲃⲁ 577 1444 0.26 FALSE FALSE TRUE 

ⲙⲫ 1186 ⲫⲙ 258 1444 0.26 FALSE FALSE FALSE 

ⲏⲟ 1386 ⲟⲏ 16 1402 0.26 FALSE FALSE TRUE 

ϣⲟ 996 ⲟϣ 387 1383 0.25 FALSE TRUE TRUE 

ⲑⲟ 1210 ⲟⲑ 164 1374 0.25 FALSE TRUE TRUE 

ⲛϯ 772 ϯⲛ 559 1331 0.24 FALSE FALSE TRUE 

ⲱⲃ 704 ⲃⲱ 611 1315 0.24 FALSE FALSE TRUE 

ⲑⲏ 1251 ⲏⲑ 61 1312 0.24 FALSE TRUE TRUE 

ϩⲣ 660 ⲣϩ 540 1200 0.22 FALSE FALSE FALSE 

ⲉⲗ 812 ⲗⲉ 379 1191 0.22 FALSE FALSE FALSE 

ⲭⲣ 803 ⲣⲭ 384 1187 0.22 FALSE FALSE TRUE 

ⲉϯ 928 ϯⲉ 230 1158 0.21 FALSE FALSE FALSE 

ⲛϧ 1147 ϧⲛ 0 1147 0.21 FALSE FALSE FALSE 

ⲉⲁ 673 ⲁⲉ 469 1142 0.21 FALSE FALSE TRUE 

ϥⲓ 798 ⲓϥ 312 1110 0.2 FALSE FALSE FALSE 

ϣⲏ 605 ⲏϣ 504 1109 0.2 FALSE FALSE TRUE 

ⲣⲡ 677 ⲡⲣ 429 1106 0.2 FALSE FALSE FALSE 

ϩⲏ 1097 ⲏϩ 1 1098 0.2 TRUE FALSE TRUE 

ⲫⲣ 903 ⲣⲫ 195 1098 0.2 TRUE FALSE TRUE 

ⲩⲧ 1039 ⲧⲩ 50 1089 0.2 FALSE FALSE FALSE 

ⲏϯ 1056 ϯⲏ 0 1056 0.19 FALSE FALSE TRUE 

ϥⲛ 645 ⲛϥ 370 1015 0.19 FALSE FALSE FALSE 

ϧⲁ 780 ⲁϧ 225 1005 0.18 FALSE TRUE TRUE 

ϥϣ 875 ϣϥ 128 1003 0.18 FALSE FALSE FALSE 

ⲛⲣ 709 ⲣⲛ 289 998 0.18 FALSE FALSE FALSE 

ⲩϣ 994 ϣⲩ 0 994 0.18 FALSE FALSE TRUE 

ⲥⲙ 613 ⲙⲥ 365 978 0.18 FALSE FALSE FALSE 

ⲁⲑ 571 ⲑⲁ 386 957 0.17 FALSE FALSE FALSE 

ⲩϫ 947 ϫⲩ 0 947 0.17 TRUE FALSE TRUE 

ⲕⲱ 497 ⲱⲕ 447 944 0.17 FALSE FALSE FALSE 

ϭⲓ 816 ⲓϭ 113 929 0.17 FALSE FALSE FALSE 

ϭⲟ 868 ⲟϭ 45 913 0.17 FALSE FALSE FALSE 

ϩϯ 523 ϯϩ 387 910 0.17 FALSE FALSE TRUE 



ⲗⲏ 703 ⲏⲗ 202 905 0.17 FALSE FALSE TRUE 

ϥϫ 865 ϫϥ 22 887 0.16 FALSE FALSE FALSE 

ⲩϩ 767 ϩⲩ 109 876 0.16 TRUE FALSE TRUE 

ϣⲧ 527 ⲧϣ 325 852 0.16 FALSE FALSE FALSE 

ⲩⲣ 847 ⲣⲩ 1 848 0.15 FALSE FALSE FALSE 

ⲛϣ 802 ϣⲛ 43 845 0.15 FALSE FALSE TRUE 

ⲑⲃ 844 ⲃⲑ 0 844 0.15 FALSE FALSE FALSE 

ⲗⲗ 816 ⲗⲗ 816 816 0.15 FALSE FALSE FALSE 

ⲑⲙ 622 ⲙⲑ 185 807 0.15 FALSE TRUE TRUE 

ⲑⲱ 804 ⲱⲑ 3 807 0.15 FALSE FALSE FALSE 

ϥⲥ 715 ⲥϥ 84 799 0.15 FALSE FALSE TRUE 

ϥⲙ 701 ⲙϥ 72 773 0.14 FALSE FALSE FALSE 

ⲑⲣ 687 ⲣⲑ 50 737 0.13 FALSE FALSE FALSE 

ϯⲙ 639 ⲙϯ 94 733 0.13 FALSE FALSE TRUE 

ⲱϥ 515 ϥⲱ 196 711 0.13 FALSE FALSE TRUE 

ⲩⲇ 684 ⲇⲩ 5 689 0.13 FALSE FALSE FALSE 

ϧⲏ 685 ⲏϧ 1 686 0.13 FALSE FALSE FALSE 

ϧⲟ 674 ⲟϧ 1 675 0.12 FALSE FALSE FALSE 

ⲭⲁ 547 ⲁⲭ 100 647 0.12 TRUE FALSE TRUE 

ⲃⲏ 519 ⲏⲃ 127 646 0.12 FALSE FALSE FALSE 

ⲛⲙ 465 ⲙⲛ 171 636 0.12 TRUE FALSE TRUE 

ⲭⲏ 620 ⲏⲭ 7 627 0.11 FALSE FALSE FALSE 

ⲫⲓ 355 ⲓⲫ 272 627 0.11 FALSE FALSE FALSE 

ⲛⲕ 548 ⲕⲛ 77 625 0.11 FALSE TRUE TRUE 

ⲫⲟ 352 ⲟⲫ 262 614 0.11 FALSE FALSE FALSE 

ϥϩ 487 ϩϥ 110 597 0.11 FALSE FALSE FALSE 

ⲡϣ 585 ϣⲡ 5 590 0.11 TRUE FALSE TRUE 

ⲡⲭ 580 ⲭⲡ 0 580 0.11 FALSE FALSE FALSE 

ⲁϯ 364 ϯⲁ 206 570 0.1 FALSE FALSE FALSE 

ⲧⲣ 386 ⲣⲧ 181 567 0.1 TRUE FALSE TRUE 

ϯⲥ 474 ⲥϯ 88 562 0.1 FALSE FALSE FALSE 

ⲁⲟ 544 ⲟⲁ 7 551 0.1 FALSE FALSE FALSE 

ⲱⲗ 305 ⲗⲱ 246 551 0.1 FALSE FALSE FALSE 

ⲇⲁ 447 ⲁⲇ 100 547 0.1 FALSE FALSE TRUE 



ⲓⲇ 287 ⲇⲓ 260 547 0.1 FALSE FALSE FALSE 

ⲏⲡ 314 ⲡⲏ 215 529 0.1 FALSE FALSE TRUE 

ϧⲣ 477 ⲣϧ 52 529 0.1 FALSE FALSE TRUE 

ⲧϩ 485 ϩⲧ 36 521 0.1 FALSE FALSE FALSE 

ⲛϭ 360 ϭⲛ 157 517 0.09 FALSE FALSE FALSE 

ⲥϫ 494 ϫⲥ 14 508 0.09 FALSE FALSE FALSE 

ⲡϭ 502 ϭⲡ 0 502 0.09 FALSE FALSE FALSE 

ⲟϯ 303 ϯⲟ 189 492 0.09 TRUE FALSE TRUE 

ⲩⲃ 412 ⲃⲩ 78 490 0.09 FALSE FALSE FALSE 

ⲩⲭ 484 ⲭⲩ 0 484 0.09 FALSE FALSE FALSE 

ϩⲙ 338 ⲙϩ 135 473 0.09 TRUE FALSE TRUE 

ⲩⲗ 397 ⲗⲩ 75 472 0.09 FALSE FALSE TRUE 

ⲣϥ 246 ϥⲣ 214 460 0.08 TRUE FALSE TRUE 

ⲅⲉ 414 ⲉⲅ 42 456 0.08 FALSE TRUE TRUE 

ϥϯ 437 ϯϥ 1 438 0.08 FALSE FALSE FALSE 

ⲥⲃ 354 ⲃⲥ 72 426 0.08 FALSE FALSE TRUE 

ⲟⲟ 422 ⲟⲟ 422 422 0.08 FALSE FALSE FALSE 

ϣϯ 346 ϯϣ 76 422 0.08 FALSE TRUE TRUE 

ⲡⲥ 341 ⲥⲡ 79 420 0.08 FALSE FALSE FALSE 

ⲉⲉ 415 ⲉⲉ 415 415 0.08 FALSE FALSE FALSE 

ϩⲗ 359 ⲗϩ 41 400 0.07 FALSE FALSE TRUE 

ⲥϩ 262 ϩⲥ 136 398 0.07 FALSE FALSE FALSE 

ⲭⲱ 394 ⲱⲭ 3 397 0.07 FALSE TRUE TRUE 

ⲱϯ 293 ϯⲱ 94 387 0.07 FALSE FALSE FALSE 

ⲩⲕ 310 ⲕⲩ 75 385 0.07 FALSE TRUE TRUE 

ⲓⲭ 197 ⲭⲓ 187 384 0.07 FALSE FALSE FALSE 

ⲓⲓ 384 ⲓⲓ 384 384 0.07 FALSE FALSE FALSE 

ϩⲃ 258 ⲃϩ 120 378 0.07 FALSE FALSE FALSE 

ⲉⲭ 255 ⲭⲉ 120 375 0.07 FALSE FALSE TRUE 

ϥϭ 360 ϭϥ 0 360 0.07 FALSE TRUE TRUE 

ⲣϣ 351 ϣⲣ 9 360 0.07 FALSE FALSE FALSE 

ⲛⲭ 276 ⲭⲛ 72 348 0.06 FALSE FALSE FALSE 

ⲁϭ 198 ϭⲁ 146 344 0.06 FALSE FALSE TRUE 

ⲥⲕ 217 ⲕⲥ 125 342 0.06 FALSE FALSE FALSE 



ⲩⲡ 311 ⲡⲩ 30 341 0.06 FALSE FALSE TRUE 

ⲥϣ 310 ϣⲥ 21 331 0.06 FALSE FALSE FALSE 

ⲅⲅ 307 ⲅⲅ 307 307 0.06 FALSE FALSE FALSE 

ⲥϧ 306 ϧⲥ 1 307 0.06 TRUE FALSE TRUE 

ⲓⲑ 257 ⲑⲓ 48 305 0.06 TRUE FALSE TRUE 

ⲕⲏ 181 ⲏⲕ 123 304 0.06 FALSE TRUE TRUE 

ⲙⲕ 174 ⲕⲙ 129 303 0.06 FALSE TRUE TRUE 

ⲣⲙ 250 ⲙⲣ 52 302 0.06 FALSE FALSE FALSE 

ϣϫ 301 ϫϣ 0 301 0.06 FALSE FALSE TRUE 

ⲣⲕ 177 ⲕⲣ 112 289 0.05 FALSE FALSE FALSE 

ⲥⲑ 270 ⲑⲥ 10 280 0.05 FALSE FALSE FALSE 

ⲙⲃ 271 ⲃⲙ 4 275 0.05 FALSE FALSE FALSE 

ⲩⲑ 207 ⲑⲩ 67 274 0.05 FALSE TRUE TRUE 

ϣⲫ 273 ⲫϣ 0 273 0.05 FALSE FALSE FALSE 

ϯϫ 259 ϫϯ 0 259 0.05 FALSE FALSE TRUE 

ⲧⲫ 257 ⲫⲧ 1 258 0.05 TRUE FALSE TRUE 

ⲫⲱ 250 ⲱⲫ 6 256 0.05 FALSE FALSE TRUE 

ⲧⲕ 190 ⲕⲧ 58 248 0.05 FALSE FALSE FALSE 

ⲧⲡ 130 ⲡⲧ 117 247 0.05 FALSE FALSE FALSE 

ⲩϭ 240 ϭⲩ 0 240 0.04 FALSE FALSE FALSE 

ⲧϧ 214 ϧⲧ 24 238 0.04 FALSE FALSE TRUE 

ϥⲭ 237 ⲭϥ 0 237 0.04 FALSE FALSE TRUE 

ⲁⲁ 236 ⲁⲁ 236 236 0.04 FALSE FALSE FALSE 

ⲣⲥ 184 ⲥⲣ 52 236 0.04 FALSE FALSE TRUE 

ⲁⲍ 162 ⲍⲁ 73 235 0.04 TRUE FALSE TRUE 

ⲇⲏ 149 ⲏⲇ 85 234 0.04 FALSE FALSE FALSE 

ⲡⲡ 232 ⲡⲡ 232 232 0.04 FALSE FALSE FALSE 

ⲍⲓ 118 ⲓⲍ 113 231 0.04 FALSE FALSE FALSE 

ϫⲣ 141 ⲣϫ 89 230 0.04 FALSE FALSE FALSE 

ⲅⲓ 120 ⲓⲅ 106 226 0.04 FALSE FALSE FALSE 

ⲕⲗ 207 ⲗⲕ 18 225 0.04 FALSE TRUE TRUE 

ⲙⲧ 110 ⲧⲙ 103 213 0.04 FALSE FALSE FALSE 

ⲱⲁ 147 ⲁⲱ 62 209 0.04 FALSE TRUE TRUE 

ⲡⲕ 201 ⲕⲡ 5 206 0.04 FALSE FALSE TRUE 



ⲓϯ 141 ϯⲓ 63 204 0.04 FALSE TRUE TRUE 

ⲡϩ 197 ϩⲡ 6 203 0.04 FALSE FALSE TRUE 

ϧⲱ 164 ⲱϧ 39 203 0.04 TRUE FALSE TRUE 

ⲅⲟ 142 ⲟⲅ 55 197 0.04 FALSE FALSE FALSE 

ⲗⲡ 121 ⲡⲗ 74 195 0.04 FALSE TRUE TRUE 

ⲩⲫ 105 ⲫⲩ 89 194 0.04 FALSE FALSE FALSE 

ⲩⲏ 191 ⲏⲩ 0 191 0.03 TRUE FALSE TRUE 

ⲡϫ 112 ϫⲡ 75 187 0.03 FALSE FALSE TRUE 

ⲓϧ 105 ϧⲓ 82 187 0.03 FALSE FALSE FALSE 

ⲛⲇ 173 ⲇⲛ 5 178 0.03 FALSE FALSE FALSE 

ⲭⲟ 142 ⲟⲭ 33 175 0.03 FALSE FALSE FALSE 

ⲅⲱ 92 ⲱⲅ 80 172 0.03 FALSE FALSE TRUE 

ϯⲡ 161 ⲡϯ 10 171 0.03 FALSE TRUE TRUE 

ⲇⲟ 136 ⲟⲇ 34 170 0.03 FALSE FALSE FALSE 

ⲃⲣ 105 ⲣⲃ 63 168 0.03 TRUE FALSE TRUE 

ⲕϩ 139 ϩⲕ 28 167 0.03 FALSE TRUE TRUE 

ϥⲑ 162 ⲑϥ 0 162 0.03 FALSE FALSE FALSE 

ϥⲕ 127 ⲕϥ 28 155 0.03 FALSE FALSE FALSE 

ⲣⲝ 150 ⲝⲣ 0 150 0.03 FALSE FALSE FALSE 

ⲥⲥ 141 ⲥⲥ 141 141 0.03 FALSE FALSE FALSE 

ⲙϣ 133 ϣⲙ 8 141 0.03 FALSE FALSE TRUE 

ⲇⲱ 75 ⲱⲇ 64 139 0.03 FALSE TRUE TRUE 

ⲃⲧ 121 ⲧⲃ 13 134 0.02 TRUE FALSE TRUE 

ϯⲃ 84 ⲃϯ 50 134 0.02 FALSE FALSE FALSE 

ⲏⲅ 67 ⲅⲏ 64 131 0.02 FALSE FALSE FALSE 

ⲯⲩ 115 ⲩⲯ 15 130 0.02 FALSE FALSE TRUE 

ⲕⲕ 130 ⲕⲕ 130 130 0.02 FALSE FALSE FALSE 

ⲉϭ 98 ϭⲉ 29 127 0.02 TRUE FALSE TRUE 

ⲅⲣ 72 ⲣⲅ 55 127 0.02 TRUE FALSE TRUE 

ϯⲕ 89 ⲕϯ 37 126 0.02 FALSE TRUE TRUE 

ϫⲏ 80 ⲏϫ 46 126 0.02 TRUE FALSE TRUE 

ϯⲧ 66 ⲧϯ 57 123 0.02 FALSE FALSE FALSE 

ⲣⲇ 64 ⲇⲣ 55 119 0.02 FALSE TRUE TRUE 

ⲧϫ 106 ϫⲧ 12 118 0.02 FALSE FALSE FALSE 



ϯⲅ 105 ⲅϯ 12 117 0.02 FALSE FALSE FALSE 

ⲏϥ 65 ϥⲏ 48 113 0.02 FALSE FALSE FALSE 

ⲍⲉ 83 ⲉⲍ 28 111 0.02 FALSE FALSE TRUE 

ϥϧ 107 ϧϥ 1 108 0.02 FALSE FALSE TRUE 

ⲡϥ 80 ϥⲡ 28 108 0.02 FALSE FALSE FALSE 

ⲩϧ 108 ϧⲩ 0 108 0.02 FALSE FALSE FALSE 

ⲙϫ 108 ϫⲙ 0 108 0.02 TRUE FALSE TRUE 

ⲩϥ 107 ϥⲩ 0 107 0.02 FALSE FALSE FALSE 

ϭⲣ 87 ⲣϭ 19 106 0.02 FALSE TRUE TRUE 

ⲃⲃ 105 ⲃⲃ 105 105 0.02 FALSE FALSE FALSE 

ⲧϭ 104 ϭⲧ 0 104 0.02 FALSE TRUE TRUE 

ⲛⲃ 76 ⲃⲛ 27 103 0.02 FALSE FALSE FALSE 

ϣⲑ 101 ⲑϣ 1 102 0.02 FALSE FALSE TRUE 

ⲥⲗ 75 ⲗⲥ 27 102 0.02 FALSE FALSE FALSE 

ϭⲱ 100 ⲱϭ 0 100 0.02 FALSE TRUE TRUE 

ⲧⲧ 99 ⲧⲧ 99 99 0.02 FALSE FALSE FALSE 

ⲛⲅ 53 ⲅⲛ 45 98 0.02 FALSE FALSE FALSE 

ⲕϣ 93 ϣⲕ 2 95 0.02 FALSE FALSE TRUE 

ⲗϥ 69 ϥⲗ 23 92 0.02 FALSE FALSE FALSE 

ϫϩ 90 ϩϫ 1 91 0.02 TRUE FALSE TRUE 

ϥⲫ 89 ⲫϥ 0 89 0.02 TRUE FALSE TRUE 

ⲧⲭ 85 ⲭⲧ 0 85 0.02 FALSE FALSE TRUE 

ϫⲫ 84 ⲫϫ 0 84 0.02 FALSE FALSE FALSE 

ⲁⲏ 72 ⲏⲁ 11 83 0.02 FALSE FALSE FALSE 

ⲥⲭ 67 ⲭⲥ 16 83 0.02 FALSE TRUE TRUE 

ⲃϣ 60 ϣⲃ 20 80 0.01 FALSE FALSE FALSE 

ⲕϫ 76 ϫⲕ 2 78 0.01 FALSE TRUE TRUE 

ϩⲑ 76 ⲑϩ 0 76 0.01 FALSE TRUE TRUE 

ⲣⲣ 75 ⲣⲣ 75 75 0.01 FALSE FALSE FALSE 

ⲧⲑ 71 ⲑⲧ 0 71 0.01 FALSE FALSE FALSE 

ⲛⲗ 69 ⲗⲛ 1 70 0.01 FALSE FALSE TRUE 

ϯⲣ 46 ⲣϯ 23 69 0.01 FALSE FALSE FALSE 

ⲉⲏ 42 ⲏⲉ 24 66 0.01 FALSE FALSE FALSE 

ⲉⲱ 57 ⲱⲉ 9 66 0.01 FALSE TRUE TRUE 



ⲛⲍ 47 ⲍⲛ 16 63 0.01 FALSE FALSE FALSE 

ϥⲃ 59 ⲃϥ 3 62 0.01 TRUE FALSE TRUE 

ⲫϯ 31 ϯⲫ 26 57 0.01 FALSE FALSE FALSE 

ⲗⲙ 44 ⲙⲗ 12 56 0.01 FALSE FALSE TRUE 

ⲥⲫ 56 ⲫⲥ 0 56 0.01 FALSE FALSE TRUE 

ⲥϭ 44 ϭⲥ 10 54 0.01 FALSE TRUE TRUE 

ϭⲗ 32 ⲗϭ 22 54 0.01 FALSE FALSE FALSE 

ϭⲏ 50 ⲏϭ 0 50 0.01 FALSE FALSE FALSE 

ⲕϭ 49 ϭⲕ 0 49 0.01 FALSE FALSE FALSE 

ⲩⲅ 44 ⲅⲩ 4 48 0.01 FALSE FALSE FALSE 

ϯⲭ 45 ⲭϯ 0 45 0.01 FALSE FALSE FALSE 

ϣⲗ 27 ⲗϣ 18 45 0.01 FALSE TRUE TRUE 

ϯϯ 44 ϯϯ 44 44 0.01 FALSE FALSE FALSE 

ⲅⲕ 41 ⲕⲅ 2 43 0.01 FALSE FALSE FALSE 

ϯⲇ 43 ⲇϯ 0 43 0.01 FALSE FALSE FALSE 

ⲉⲝ 34 ⲝⲉ 6 40 0.01 FALSE FALSE FALSE 

ⲭⲗ 28 ⲗⲭ 11 39 0.01 FALSE FALSE FALSE 

ϣϣ 38 ϣϣ 38 38 0.01 FALSE FALSE FALSE 

ⲍⲱ 37 ⲱⲍ 0 37 0.01 FALSE TRUE TRUE 

ⲫⲗ 28 ⲗⲫ 9 37 0.01 FALSE FALSE FALSE 

ϥϥ 34 ϥϥ 34 34 0.01 FALSE FALSE FALSE 

ϩⲅ 32 ⲅϩ 1 33 0.01 FALSE FALSE FALSE 

ⲁⲯ 19 ⲯⲁ 12 31 0.01 FALSE FALSE FALSE 

ⲗⲧ 18 ⲧⲗ 12 30 0.01 FALSE FALSE FALSE 

ⲡϧ 29 ϧⲡ 0 29 0.01 FALSE FALSE FALSE 

ⲕⲃ 28 ⲃⲕ 0 28 0.01 FALSE FALSE FALSE 

ⲁⲝ 18 ⲝⲁ 9 27 0 FALSE FALSE FALSE 

ⲝⲓ 15 ⲓⲝ 12 27 0 FALSE FALSE TRUE 

ϯϧ 26 ϧϯ 0 26 0 FALSE FALSE FALSE 

ⲫⲃ 24 ⲃⲫ 2 26 0 TRUE FALSE TRUE 

ϯⲗ 25 ⲗϯ 0 25 0 TRUE FALSE TRUE 

ⲗϫ 25 ϫⲗ 0 25 0 FALSE FALSE TRUE 

ϯϭ 25 ϭϯ 0 25 0 FALSE FALSE FALSE 

ⲭⲙ 15 ⲙⲭ 9 24 0 FALSE FALSE FALSE 



ϧⲙ 16 ⲙϧ 8 24 0 FALSE FALSE FALSE 

ϥⲯ 23 ⲯϥ 0 23 0 FALSE FALSE FALSE 

ⲓⲯ 14 ⲯⲓ 8 22 0 FALSE FALSE TRUE 

ⲕⲭ 22 ⲭⲕ 0 22 0 FALSE FALSE FALSE 

ⲛⲯ 21 ⲯⲛ 0 21 0 FALSE FALSE TRUE 

ⲇⲇ 20 ⲇⲇ 20 20 0 FALSE FALSE FALSE 

ϣϭ 20 ϭϣ 0 20 0 FALSE FALSE FALSE 

ⲅⲙ 20 ⲙⲅ 0 20 0 FALSE FALSE FALSE 

ⲝⲟ 20 ⲟⲝ 0 20 0 FALSE TRUE TRUE 

ⲡⲃ 16 ⲃⲡ 2 18 0 FALSE FALSE FALSE 

ⲙϭ 17 ϭⲙ 1 18 0 FALSE FALSE FALSE 

ⲫⲑ 14 ⲑⲫ 3 17 0 FALSE FALSE FALSE 

ⲙⲯ 16 ⲯⲙ 0 16 0 FALSE FALSE TRUE 

ϯⲍ 16 ⲍϯ 0 16 0 FALSE FALSE FALSE 

ⲅⲇ 15 ⲇⲅ 0 15 0 FALSE TRUE TRUE 

ϫϧ 14 ϧϫ 0 14 0 FALSE FALSE FALSE 

ⲕⲑ 13 ⲑⲕ 1 14 0 TRUE FALSE TRUE 

ⲗϧ 14 ϧⲗ 0 14 0 FALSE FALSE FALSE 

ⲑⲗ 13 ⲗⲑ 0 13 0 FALSE TRUE TRUE 

ⲡⲑ 12 ⲑⲡ 1 13 0 FALSE FALSE TRUE 

ⲍⲟ 10 ⲟⲍ 2 12 0 FALSE FALSE FALSE 

ⲕⲇ 12 ⲇⲕ 0 12 0 FALSE FALSE FALSE 

ⲕϧ 11 ϧⲕ 0 11 0 FALSE FALSE FALSE 

ϩⲍ 11 ⲍϩ 0 11 0 FALSE FALSE FALSE 

ⲅⲝ 11 ⲝⲅ 0 11 0 FALSE FALSE FALSE 

ⲍⲏ 10 ⲏⲍ 1 11 0 FALSE FALSE FALSE 

ϯⲯ 9 ⲯϯ 0 9 0 FALSE TRUE TRUE 

ⲯⲉ 5 ⲉⲯ 4 9 0 FALSE FALSE FALSE 

ϯⲑ 5 ⲑϯ 3 8 0 FALSE TRUE TRUE 

ϩⲇ 8 ⲇϩ 0 8 0 FALSE FALSE FALSE 

ⲡⲅ 8 ⲅⲡ 0 8 0 FALSE FALSE FALSE 

ⲥⲇ 8 ⲇⲥ 0 8 0 FALSE TRUE TRUE 

ϥⲇ 8 ⲇϥ 0 8 0 FALSE TRUE TRUE 

ⲗⲍ 7 ⲍⲗ 0 7 0 FALSE FALSE FALSE 



ⲅⲗ 4 ⲗⲅ 3 7 0 FALSE FALSE FALSE 

ϥⲅ 7 ⲅϥ 0 7 0 TRUE FALSE TRUE 

ⲕⲯ 6 ⲯⲕ 0 6 0 FALSE FALSE TRUE 

ⲟⲯ 6 ⲯⲟ 0 6 0 FALSE TRUE TRUE 

ⲛⲝ 4 ⲝⲛ 2 6 0 FALSE FALSE TRUE 

ⲭⲃ 5 ⲃⲭ 0 5 0 FALSE FALSE TRUE 

ϣϩ 5 ϩϣ 0 5 0 FALSE FALSE TRUE 

ⲡⲫ 5 ⲫⲡ 0 5 0 FALSE FALSE FALSE 

ⲱⲏ 4 ⲏⲱ 1 5 0 FALSE FALSE FALSE 

ⲯⲱ 5 ⲱⲯ 0 5 0 FALSE FALSE FALSE 

ⲙⲇ 4 ⲇⲙ 1 5 0 FALSE FALSE FALSE 

ⲣⲯ 5 ⲯⲣ 0 5 0 FALSE FALSE FALSE 

ⲩⲍ 3 ⲍⲩ 1 4 0 FALSE FALSE FALSE 

ϣϧ 3 ϧϣ 0 3 0 FALSE FALSE FALSE 

ⲍⲙ 3 ⲙⲍ 0 3 0 FALSE FALSE FALSE 

ⲥⲅ 3 ⲅⲥ 0 3 0 FALSE FALSE TRUE 

ⲃϧ 3 ϧⲃ 0 3 0 FALSE FALSE TRUE 

ϩϧ 3 ϧϩ 0 3 0 FALSE FALSE FALSE 

ⲧⲅ 3 ⲅⲧ 0 3 0 TRUE FALSE TRUE 

ⲧⲯ 2 ⲯⲧ 0 2 0 FALSE FALSE FALSE 

ⲧⲇ 2 ⲇⲧ 0 2 0 FALSE TRUE TRUE 

ϣⲅ 1 ⲅϣ 1 2 0 FALSE FALSE FALSE 

ⲍⲇ 2 ⲇⲍ 0 2 0 FALSE FALSE TRUE 

ⲃⲗ 2 ⲗⲃ 0 2 0 FALSE FALSE FALSE 

ⲅⲭ 2 ⲭⲅ 0 2 0 FALSE FALSE TRUE 

ⲗⲇ 2 ⲇⲗ 0 2 0 FALSE FALSE FALSE 

ⲕⲫ 2 ⲫⲕ 0 2 0 FALSE FALSE FALSE 

ⲃⲇ 2 ⲇⲃ 0 2 0 FALSE TRUE TRUE 

ⲫϧ 1 ϧⲫ 0 1 0 FALSE FALSE TRUE 

ⲝⲕ 1 ⲕⲝ 0 1 0 FALSE FALSE TRUE 

ϫⲇ 1 ⲇϫ 0 1 0 FALSE FALSE FALSE 

ⲭⲑ 1 ⲑⲭ 0 1 0 FALSE FALSE FALSE 

ⲡⲇ 1 ⲇⲡ 0 1 0 FALSE FALSE FALSE 

ⲣⲗ 1 ⲗⲣ 0 1 0 FALSE FALSE FALSE 



ϣⲇ 1 ⲇϣ 0 1 0 FALSE FALSE FALSE 

ⲩⲝ 1 ⲝⲩ 0 1 0 FALSE FALSE TRUE 

ⲃϫ 1 ϫⲃ 0 1 0 FALSE FALSE FALSE 

ⲩⲩ 1 ⲩⲩ 1 1 0 FALSE FALSE FALSE 

ⲭⲝ 1 ⲝⲭ 0 1 0 FALSE FALSE FALSE 

SUM     100 7.14 19.43 51.79 

 


	Coptic Keyboard 
	Contents 
	Purpose 
	Standardization 
	Availability 

	Character Set 
	Greek and Coptic Unicode Block (14 characters) 
	Coptic Unicode Block (123 characters) 
	Epact Numbers (1 character out of 28) 
	Layman Characters (27 + 12 = 39 / 42) 
	Researcher Characters 
	Marek Z Jeziorek 老马 <marekj@google.com> 
	Support Abbreviations 
	Combining Characters 
	Non-combining Characters 


	Character Set Reasoning 
	Romanization 
	Layout Placement Criteria 
	Intuitiveness for Laymen 
	Prioritization 

	Resemblance to the Latin QWERTY layout 
	Typing Speed in Bohairic 
	Minimizing distance 
	Minimizing same-finger collisions 


	Layout 
	Combining vs. Dead Keys 

	Layout Reasoning 
	Bohairic Alphabet 

	Character Set Tables 
	Coptic unicode block 
	Letters (28 x 2) -> main keys + two peripheral number row keys? 
	Abbreviations 
	Diacritics 
	Epact Numbers Thousand Mark 
	Diacritics and Punctuation Marks 


	Orthographic Normalization 
	Standard Diacritics 
	Ϫⲓⲛⲕⲓⲙ 
	Abbreviation Marker 


	Frequencies and Collisions Statistics 
	Letter Frequencies 
	Heatmap 
	Letter Adjacency Statistics 
	Same Finger Collisions 
	Ϫⲓⲛⲕⲓⲙ Collisions 
	Adjacent Finger Collisions 
	Same Hand Collisions 
	Comparison to Common Latin Layouts 
	QWERTY 
	DVORAK 
	Heatmap 


	References 
	Modernization 
	Existing Layouts 
	QWERTY 


	Appendix 
	Existing Layouts 
	Christian Askeland 
	Older Layout (deprecated) 
	Coptic Unicode Input 
	Common Keyboard 
	Mina Makar’s macOS Keyboard 
	Suggested Repositionings 
	Mina Makar’s Windows Keyboard 
	Mina Makar’s iOS Keyboard 
	Android Gboard 
	Greek Keyboard 
	Russian Keyboard 

	Remarks about Major OS’s 
	Problematic Combinations 
	MacOS 
	Windows 

	Hot Keys 
	Windows 


	Fonts 
	Diacritics 
	Noto Sans 
	Antinoou 
	New Athena 

	Known Rendering Issues in Major OS’s 
	Google 
	Noto Sans 
	Cross-platform Chromium Issues (with combining diacritics) 
	Android WebView Issues (with demotic characters) 

	Microsoft 
	Windows File System (with combining diacritics) 
	Reversing the order for diacritics 

	Apple 
	Behavior of Custom Coptic Fonts on macOS and iOS 


	Letter Pair Frequency in the Coptic New Testament 


